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Description 

BACKGROUND OF THE INVENTION 

[0001] Suspended ceilings are used extensively in 
commercial and industrial buildings. In such ceilings, a 
metal grid framework of interconnected main beams and 
cross beams is hung from a structural ceiling by wires. 
The grid supports acoustical panels in rectangular open- 
ings formed in the grid. 

[0002] This invention relates to locking connectors 
used in the grid to join a pair of opposing cross beams 
and a main beam at grid intersections. 
[0003] Suspended ceilings having metal beams inter- 
connected into a grid that supports panels are well 
known. (U.S. Patents 5,839,246 or U.S. 6,178,712, for 
instance). 

[0004] The grid in such ceilings has, at each grid inter- 
section, a pair of opposing cross beams and a main beam 
that form a connection. 

[0005] Each cross beam in such a connection has a 
connector at its end that is thrust, or stabbed-in, from 
opposing sides of the main beam, through a slot in the 
main beam. The connectors are all identical. 
[0006] The connector that is first inserted into the slot 
is prevented from being withdrawn back out of the slot 
by the cantilevered latch in the connector, in the form of 
a pivoted flexible leaf spring. Such latch, which is integral 
with the connector base and formed therefrom by punch- 
ing, is biased toward an open position. The latch, which 
is cantilevered at an angle from the base of the connector, 
flexes toward a closed position under the restraint of the 
side of the slot when the connector is stabbed through 
the slot to make the connection, but which then reflexes 
back to its biased rest position to prevent withdrawal of 
the connector back out of the slot. 
[0007] Another connector on an opposing cross beam, 
identical to the first connector thrust through the slot, is 
then stabbed through the slot in the reduced space in the 
slot alongside the first. The latch on the connector con- 
tacts the side of the slot close to the latch pivot, and is 
flexed toward a closed position. 
[0008] In inserting particularly the second connector 
into the slot, with a linear stab-in motion, substantial work 
and force are necessary to make the connection. 
[0009] This resistance arises virtually immediately as 
the second connector into the slot enters the slot, and 
continues throughout the travel of the connector until it 
is seated in a locked position, as described below, with 
the first connector into the slot 
[001 o] Both connectors interconnect when the second 
connector into the slot is fulty inserted. Detents formed 
from the connector base, in the form of bulbs, that have 
a cam side and a locking side, and the ends of the con- 
nectors, flex and reflex to engage in what is sometimes 
referred to as a connector-to-connector lock, or "hand- 
shake" lock. Such a "handshake" connection between 
the connectors prevents the connectors from being 


pulled apart lineally out of the slot. The connectors are 
kept laterally and vertically together by the slot in the 
main beam. 

[001 1] In the seated locked position, the second con- 
5 nector is horizontally aligned with the first connector with- 
in the confines of the slot, so that the locking detents on 
the connectors are engaged and retained at the same 
level to form the connector-to-connector lock. Generally, 
the second connector must be either elevated or de- 
10 pressed as it passes into the slot to achieve such hori- 
zontal alignment. Hence, the profile of the leading edge 
of the connector is tapered to guide the connector during 
its travel through the main beam slot. 
[0012] Such connectors of the generic kind are dis- 
15 closed, for instance, in U.S. 5,839,246 or U.S. 4,31 7,641 . 
This prior art refers to a locking connector for a suspend- 
ed ceiling grid as described in the preamble of claim 1. 
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[001 3] The object of the present invention is to provide 
a locking connector that takes much less force, and less 
work, to make the connection. 
[0014] There is less work and less force necessary, 

25 because, in inserting the second connector into the re- 
duced area of the slot of the main beam, (1) there is a 
delay in the contact between the locking latch and the 
side of the slot so that during the delay, (2) elements in 
the ensuing connection are positioned while offering the 

30 least resistance from frictional forces to such positioning, 
and (3) when contact between elements does occur, the 
elements are positioned to offer the least resistance to 
making a connection. 

[001 5] To achieve the above, the locking latch, which 
35 in its unflexed position, must extend laterally far enough 
out from the base of the connector to prevent withdrawal 
of the first connector through the slot before the second 
connector is inserted, is formed with a curved portion 
before extending in straight lever fashion. 
<o [0016] This, as set forth in (1) above, delays contact 
between the latch and the side of the slot, when the sec- 
ond connector is inserted into the slot and, as set forth 
in (2) above, such contact is made further out along the 
latch from the pivot point, closer to the end of the latch, 
45 creating a longer lever arm, so that less force is needed 
to close the latch. 

[0017] The outward end of the locking latch in an un- 
flexed position, extends to the same position as the prior 
art straight latch pivoted at a sharp, acute angle. This 

so position is necessary, so that the connector cannot be 
withdrawn after the latch passes through the slot. 
[001 8] Also, during the delay in ( 1 ) above, the second 
connector into the slot is being positioned vertically by 
the taper on the leading end of the connector, which en- 

55 gages either the top or bottom of the slot, to the same 
horizontal level as the first connector, without frictional 
resistance created in the connection of the prior art, 
where the locking latch, virtually immediately, forces the 
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first and second connection laterally together. 
[001 9] By adjusting the second connector into the slot 
more quickly vertically as it travels through the slot, the 
locking detents and connector ends that engage together 
by flexing, are in a position, as set Forth in (3) above to 
offer the least resistance to such engagement. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

Figure 1 is a right side elevational of a connection of 
two cross beams through a slot in the main beam, 
showing the connectors of the invention engaged in 
a connector-to-connector lock. 

Figure 2 is a right side elevational view of the con- 
nector of the invention, shown in the connection of 
Figure 1 . 

Figure 2a is a top sectionaJ view of the connector of 
the invention, taken on the line A-A of Figure 2, with 
an enlarged circled portion showing the latch of the 
invention. 

Figures 3 and 3a are views of a prior art correspond- 
ing to the views of Figures 2 and 2a. 

Figure 3 is a side elevational view of a prior art con- 
nector. 

Figure 3a is a top sectional view of a prior art con- 
nector taken on the line A-A of Figure 3, with an en- 
larged circled portion showing a prior art latch. 

Figure 4 is a group of graphs, 4a, 4b, and 4c which 
represent the forces involved in making a connec- 
tion. 

Figure 4a is a graph of the force necessary to over- 
come resistance in making the connection of the pri- 
or art. 

Figure 4b is a graph of the force necessary to over- 
come resistance in making the connection of the in- 
vention. 

Figure 4c is a graph of the forces represented in 4a 
and 4b, overlapped. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0021 ] In the present drawings, a connection of the in- 
vention is shown in Figures 1, 1a, and the invention is 
shown more clearly in Figure 2 and 2a. In the present 
connection, main beam 20, shown in cross section, ex- 
tends longitudinally in a ceiling grid. Identical connectors 
21 and 22 have been stabbed through a slot 23 in the 
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web 25 of the main beam 20 and interconnect. The con- 
nectors 21 and 22 are connected respectively to cross 
beams 26 and 27 by rivets at 28. In the connection, the 
following occurs: 

(1) End 30 of connector 21 engages detent 31 to 
form a connector-to-connector connection, as does 
end 32 of connector 22 engage detent 33; 

(2) Locking latches 40 on connector 21 and connec- 
tor 22 are in an unflexed position; 

(3) Backstops 35 and 36 on connectors 21 and 22 
secure the ends 30 and 32 in the connector-to-con- 
nector lock; 

and 

(4) Connectors 21 and 22 are kept laterally and ver- 
tically constrained within slot 23 by the cross sec- 
tional configuration of the connectors, as well known 
in the art 

[0022] The general configuration so far described con- 
forms to the prior art. 

[0023] In making the connection shown in Figures 1 
and 1 a , and in the cited patents, a first connector, either 
connector 21 or 22, both being identical, is thrust or 
stabbed through the slot 23 in the prior art manner. In 
this explanation, it will assume connector 21 is first thrust 
through the slot 

[0024] Locking latch 40 contacts side of slot 23 and is 
flexed enough to allow the latch 40 to pass through slot 
23 and reflex back to a rest position, in a one way move- 
ment In this position the first connector 21 through the 
slot is retained within the slot 23. 
[0025] The second connector 22 is then thrust through 
the slot 23 along side the first connector 21 through the 
slot 23. Again, locking latch 40 contacts side of slot 23, 
but now there is less room in the slot because a connector 
has already been inserted. The second connector 22 into 
the slot, as it is thrust through the slot 23, flexes the latch 
40 toward a closed position, until the latch passes through 
the slot after which it flexes open to a rest position. The 
connectors 2 1 and 22 also form a connector-to-connector 
lock at this point, as seen in Figure 1 , wherein the detents 
31 and 33 and the beam ends 30 and 32 have flexed and 
then reflexed into a locked position, at rest 
[0026] In these stab-in connections, as the second 
connector into the slot, for instance connector 22, travels 
through the slot 23 to a seated position, after the first 
connector 21 into the slot has been inserted, the following 
occurs: 

(1) The second connector 22 is adjusted vertically 
within the slot 23. 

(2) The second connector 22 is forced laterally by a 
side of the slot 23 against the first connector 21 . 
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(3) The locking latch 40 on the second connector 22 
is flexed toward a closed position by a side of the 
slot 23 until the latch 40 passes through the slot 23, 
and then it springs open to a rest position as seen 
for instance in Figure 1 . 

(4) The locking detents 31 and 33 and connector 
ends 30 and 32 on the first and second connectors 
21 and 22 are flexed apart as they contact one an- 
other, and then reflexed into a locking position. 

[0027] In the prior art, (1 ) through (4) above overlapped 
or occurred virtually simultaneously, so that the force and 
work required to complete a connection 10 was not only 
the sum of the forces necessary to overcome the sum of 
the individual resistances created by (1), (2), (3) and (4) 
referred to immediately above, but also the force and 
work to overcome the friction created when forces (1) , 
(2) , (3) and (4) overlapped, or occurred simultaneously. 
These frictional resistances included: 

a. The friction between the latch 40 on the second 
connector22 and the side of the slot 23 as the second 
connector 22 was being positioned vertically in the 
slot 23. 

b. The friction laterally between the base of the con- 
nectors 21 and 22. 

c. The friction between the top or bottom of the sec- 
ond connector 22 and the top or bottom of the slot 
23 as the second connector 22 was being positioned 
vertically within the slot 23. 

d. The friction between the detents 31 and 33 and 
ends 30 and 32 on the first connector 21 into the slot 
and second connector 22 into the slot 23 as the sec- 
ond connector 22 was being vertically positioned 
within the slot 23. 

[0028] In the prior art, in an attempt to reduce the total 
force and work required, the taper 37 or slope on the 
leading edge of a prior art connector 1 5, as seen in Figure 
3, was made at a gradual incline, so the frictional forces 
could be spread throughout the length of the insertion, 
as the second connector into the slot 23 was being ad- 
justed vertically. 

[0029] The present invention reduces substantially the 
force necessary to overcome the resistance from the fric- 
tions (a), (b), (c) and (d) above and the forces necessary 
in (3) above to flex the locking latch 40 of the invention 
toward a closed position, and in (4) above to flex the 
detents 31 and 33 and ends 30 and 32 relative to one 
another to create the connector-to-connector interlock. 
[0030] As in the prior art, in the present invention the 
cantitevered leaf spring latch 40 continues to be formed, 
as by punching, from the connector base 39, as seen, 
for instance, in Figures 2 and 2a. The latch of the prior 


art, designated 10 as seen in Figures 3 and 3a, is in the 
form of a straight lever 1 1 , pivoted at 1 2. It forms an acute 
sharp angle with the base 13 of prior art connector 15. 
[0031 ] In the present invention, the latch of the inven- 
5 tion 40, as seen in Figures 2 and 2a, herein, is formed 
from the base 41 with a radius 42, for instance 0,1 cm 
(0,04 inches), before extending in straight lever fashion. 
The straight portion 43 of the latch of the invention 40 
forms an angle of about 429 with the base 41. Such a 

10 curve in locking latch 40 increases the distance 46 the 
second connector 21 or 22, enters into the slot 23 before 
it contacts the side of the slot 23 at 47 to create a resist- 
ance from such latch of the invention 40 against the side 
of the slot 23. Such a curved locking latch of the invention 

15 40 also reduces the distance 48 the latch of the invention 
40 is in contact with the side of the slot 23 as it is being 
flexed toward a closed position as it passes through the 
slot 23, since it contacts the latch 40 closer to the end of 
the latch than does prior art straight latch 10. 

20 [0032] Representative dimensions forthe locking latch 
40 of the invention are shown in Figure 2a. 
[0033] Further, the first contact of the latch of the in- 
vention 40 with the side of the slot 23 is further out from 
the point 51 of the latch of the invention 40 where it is 

25 joined to on the base 41 , since part of the curved part of 
the latch of the invention 40 extends in the plane of the 
base 41 and is not exposed to contact by the side of the 
slot 23. Point 51 is the cutting start and the bending start 
of the latch of the invention 40 as seen in Figure 2a. 

so [0034] Thus, the force exerted by the side of the slot 
23 as the latch of the invention 40 passes through the 
slot is applied further from the pivot point 51 than in the 
prior art, thus requiring less force to pivot the latch of the 
invention 40, than in the prior art straight lever latch 10, 

35 since the force has a greater lever arm in the latch of the 
invention 40 when it meets the side of slot 23 as it is 
thrust into the connection. 

[0035] Thus, less force over a shorter distance is re- 
quired to collapse the latch of the invention 40 than was 

40 required to collapse latch 10 in the prior art. This results 
in substantially less work that has to be done to make a 
connection. This beneficial effect in one connection, is 
multiplied by the many connections required in forming 
a ceiling grid for a suspended ceiling. 

45 [0036] In the connection improved by the present in- 
vention, during the time the connector is being inserted, 
it is necessary to adjust the connector vertically, so that 
when fully inserted, the connector fits vertically into the 
slot 23 . 

50 [0037] Since the force necessary to collapse the latch 
10 of the prior art was substantial, and arose near the 
leading edge of the connector, the taper that guided the 
connector vertically to fts fully seated position so that the 
connector was in place vertically when fully inserted, was 

55 gradual, to limit the added resistance at any one point in 
the insertion. 

[0038] Thus, even when the connector-to-connector 
interlock was being created, wherein the detents were 
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flexing, the connector was still being adjusted vertically, 
in view of such necessity to make the taper gradual rather 
than abrupt, thereby creating still more resistance. 
[0039] In the present invention, the taper 38 at the lead- 
ing edge of the connector21 , 22 is made relatively abrupt, 
at a steeper angle, so that a relative immediate adjust- 
ment is made vertically to the connector as it is being 
inserted into the slot 23. Even though a more steep, im- 
mediate adjustment would normally require a greater in- 
sertion force than that of a gradual insertion, there is less, 
rather than more force required. This reduction in force 
is obtained by the delayed contact of the locking latch of 
the invention 40 with the side of slot 23, since there is 
virtually no drag or resistance from the locking latch of 
the invention 40. 

[0040] There is a further benefit that is achieved by 
early vertical positioning of the connector within the slot 
23 during insertion. As the detents 31 and 33, and the 
ends 30 and 32 of the first and second connectors of the 
invention 20 and 21 come into contact, the detents and 
ends are at a position relative to one another, vertically, 
where there is least resistance to flexing of these ele- 
ments laterally into the locking position. Whereas in the 
prior art, contact was made between detents and ends, 
and force was exerted between these elements, off-cent- 
er from their most flexible position, the force required to 
flex the detents and ends, was again substantial. 
[0041] Figures 3 and 3a show a prior art connector, 
while Figures 2 and 2a show a locking connector of the 
present invention. 

[0042] As seen in Figures 3 and 3a, prior art latch 10 
in the form of straight lever 1 1 , is pivoted at an acute 
angle to base 13 of a prior art connector 15. Dotted line 
17 represents, in the enlarged portion, the side of slot 23 
as the connector 15 of the prior art is inserted into the 
slot 23. The prior art connector 15 travels the distance 
at 1 6 before it encounters the side of the slot at 1 9, which 
is at a distance 18 from the end of the prior art latch 10. 
[0043] In Figures 2 and 2a, there is shown the connec- 
tor of the invention 22, which is identical to the connector 
of the invention 21 , with the latch of the invention 40. 
Again, as in Figure 3a, dotted line 17 in the enlarged 
portion, represents the side of slot 23 as the connector 

22 is inserted into the slot 23. The connector 22 travels 
the distance 46 before it encounters the side of the slot 

23 at 47. This is a distance 48 from the end of the latch 
of the invention 40. 

[0044] The benefits of the present invention over the 
prior art are shown graphically in Figures 4a, 4b and 4c. 
[0045] Figure 4, including 4a, 4b, and 4c, shows the 
resistances encountered in a prior art connection com- 
pared to the forces encountered in a connection with the 
improved connector of the invention. 
[0046] In the prior art, the line from 80 to 81 represents 
the resistance encountered during the initial insertion of 
the second connector into the slot, while the latch 10 is 
being flexed from its initial contact with the side of the 
slot 23, until the resistance reaches its highest at about 


27 pounds at point 81. 

[0047] The contact of the straight lever 1 1 of prior arl 
latch 10is relatively close to the pivot 12 during this travel. 
At 81 , there is a drop off in resistance during travel tc 
s point 82 to about 10 pounds. The straight lever latch 1G 
of the prior art during this drop off, contacts the side ol 
the slot 23 further out along its straight lever 11, as H 
travels through the slot 23, so less force is necessary, 
since the lever arm is longer than at the initial contact. 
10 [0048] At 82 there is a rise again in resistance due to 
the flexing of the detents 31 and 33 and connector ends 
30 and 32 while they are forming a connector-to-connec- 
tor lock. The resistance rises to point 83 at which point 
the connector-to-connector lock is completed, and all el- 
ements have reflexed to a rest position with no further 
resistance or movement occurring. 
[0049] The forces required to overcome the resistance 
encountered in making a connection with the improve- 
ment of the invention is shown graphically in Figure 4a. 
The same movement of the second connector 22 into 
the slot 23, having the latch of the invention 40, is shown, 
as was shown with the prior art connector, in Figure 4a. 
Initial contact with the side of the slot 23 occurs at 90 and 
rises to 91 where there is a resistance of about 1 4 pounds. 
There is a very slight drop off in resistance as the latch 
of the invention 40 passes through the slot. The resist- 
ance then rises to point 93 at about 16 pounds while the 
connector-to-connector lock is being formed as the de- 
tents 31 and 33 and connectorends 30 and 32 are flexing, 
after which there is a drop off at point 94, where all re- 
sistance ends after the connector-to-connector lock is 
formed. 

[0050] The force necessary, and the distance over 
which the force must be applied, is obviously remarkably 
less, in makingthe connection, with the locking connector 
of the present invention. 

[0051 ] Figure 4c overlaps the charts of Figures 4a and 
4b with the locked position of the prior art connection, 
and the connection of the invention as an overlapped 
common point along the horizontal axis at 96. AX in the 
chart represent the distance of the delay in contact be- 
tween the prior art latch 15, and the latch of the invention 
40, with the side 1 7 of the slot 23, as the second con nector 
into the slot is being inserted. Again, Figure 4c, in chart 
form, represents the substantial reduction in force, and 
work necessary to make the present connection, over 
that to make the prior art connection. 


1 . A locking connector (21 , 22) for a suspended ceiling 
grid comprising a main beam (20) and cross beams 
(26, 27), 

- wherein the locking connector (21 ) is designed 
to be stabbed through a slot (23) in the main 
beam (20) to lock with an opposing identical 
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locking connector (22) already in the slot (23) 
and has a cantilevered locking latch (40) being 
integral with and pivoted from a base (41 ) in the 
locking connector (2 1 ), and 

- wherein, when the locking connector (21 , 22) 5 
is stabbed through the slot (23) in the main beam 
(20), the locking latch (40) can be forced by a 
side of the slot (23) to flex toward the base (41 ) 
to permit the locking latch (40) to pass through 
the slot (23), and when the locking connector w 
(21 , 22) has been stabbed through the slot (23), 
the locking latch (40) can flex back to its relaxed 
position wherein it is pivoted away from the base 
(41), 

15 

characterized in that the locking latch (40) is 
formed with a curved portion before extending in 
straight lever fashion. 

2. The locking connector according to claim 1 , charac- 20 
terized in that the curved portion forms a radius of 
about 0.1cm (0.04 inches). 

3. The locking connector according to claim 1 , charac- 
terized in that the locking latch (40) has a straight 25 
portion (43) which forms an angle of about 42° with 

the base (41). 

4. The locking connector according to claim 1 , charac* 
terized in that a delay in contact between the side & 
of the slot (23) and the locking latch (40) is provided 
when the locking connector (21, 22) is stabbed 
through the slot (23). 

35 

Patentanspruche 

1 . Arretiervertindungsstuck (21 , 22) fur ein Hangedek- 
kengitter, das einen Haupttrager (20) und Quertra- 
ger (26, 27) aufweist, wobei 40 

- das Arretierverbindungsstuck (21 ) fur ein Stek- 
ken durch einen Schlitz (23) in dem Haupttrager 
(20) zum Verriegeln mit einem gegenuberiie- 
genden identischen, bereits in dem Schlitz (23) 45 
vorhandenen Arretierverbindungsstuck (22) 
ausgelegt ist und eine auskragende Arretierla- 
sche (40) aufweist, die ein Stuck mit dem Arre- 
tierverbindungsstuck (21) bildet und aus einer 
Basis (41 ) in dem Arretierverbindungsstuck (21 ) 
herausgeschwenkt ist, 

- die Arretierlasche (40), wenn das Arretierver- 
bindungsstuck (21 , 22) durch den Schlitz (23) in 
dem Haupttrager (20) gesteckt ist, von einer Sei- 
te des Schlitzes (23) zwangsweise zu der Basis 55 
(41 ) hin gebogen werden kann, so dass die Ar- 
retierlasche (40) in der Lage ist, durch den 
Schlitz (23) hindurchzugehen, und 


- die Arretierlasche (40), wenn das Arretierver- 
bindungsstuck (21, 22) durch den Schlitz (23) 
hindurchgesteckt ist, sich in ihre entspannte Po- 
sition zuruckbiegen kann, in der sie von der Ba- 
sis (41) weggeschwenkt ist, 

dadurch gekennzeichnet, 

- dass die Arretierlasche (40) mit einem ge- 
krOmmten Abschnitt versehen ist, bevor sie sich 
wie ein gerader Hebel erstreckt. 

2. Arretierverbindungsstuck nach Anspruch 1, da- 
durch gekennzeichnet, dass der gekrummte Ab- 
schnitt einen Radius von etwa 0,1 cm (0,04 Zoll) bil- 
det. 

3. Arretierverbindungsstuck nach Anspruch 1, da- 
durch gekennzeichnet, dass die Arretierlasche 
(40) einen geraden Abschnitt (43) hat, der mit der 
Basis (41) einen Winkel von etwa 42° bildet. 

4. Arretierverbindungsstuck nach Anspruch 1, da- 
durch gekennzeichnet, dass eine Verzogerung 
beim dem Kontakt zwischen der Seite des Schlitzes 
(23) und der Arretierlasche (40) vorgesehen ist, 
wenn das Arretierverbindungsstuck (21, 22) durch 
den Schlitz (23) gesteckt wird. 


Revendications 

1. Connecteur de verrouillage (21 , 22) pour une grille 
de plafond suspendu comprenant une poutre princi- 
pale (20) et des traverses (26, 27), 

- dans lequel le connecteur de verrouillage (21 ) 
est concu pour etre plante a travers une fente 
(23) dans la poutre principale (20) pour se ver- 
rouiller avec un connecteur de verrouillage iden- 
tique oppose (22) deja dans la fente (23) et com- 
porte un loquet de verrouillage en porte-a-faux 
(40) etant une partie integrante d' une base (41 ) 
et pivote depuis celle-ci dans ie connecteur de 
verrouillage (21), et 

- dans lequel, lorsque le connecteur de ver- 
rouillage (21, 22) est plante a travers la fente 
(23) dans la poutre principale (20), le loquet de 
verrouillage (40) peut etre force par un cote de 
la fente (23) pourflechir vers la base (41) pour 
permettre au loquet de verrouillage (40) de pas- 
ser a travers la fente (23). et lorsque le connec- 
teur de verrouillage (21, 22) a £t£ plante a tra- 
vers la fente (23), le loquet de verrouillage (40) 
peut flechir en retour vers sa position relachee 
dans laquelle il est pivote a ecart de la base (41 ), 

caracterise en ce que le loquet de verrouillage (40) 
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est forme avec une partie incurvee avant de s'eten- 
dre a la maniere d'un levier rectiligne. 

2. Connecteur de verrouillage selon la revendication 1 , 
caracterise en ce que la partie incurvee forme un 5 
rayon d'environ 0,1 cm (0,04 pouces). 

3. Connecteur de verrouillage selon la revendication 1 , 
caracterise en ce que le loquet de verrouillage (40) 
comporte une partie rectiligne (43) qui forme un an- W 
gle d'environ 42° avec la base (41). 

4. Connecteur de verrouillage selon la revendication 1 , 
caracterise en ce qu'un retard de contact entre le 
cote de la fente (23) et le loquet de verrouillage (40) '5 
est prevu lorsque le connecteur de verrouillage (21 , 

22) est plante a travers la fente (23). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] Suspended ceilings are used extensively in 
commercial and industrial buildings. In such ceilings, a 
metal grid framework of interconnected main beams 
and cross beams is hung from a structural ceiling by 
wires. The grid supports acoustical panels in rectangu- 
lar openings formed in the grid. 
[0002] This invention relates to the connectors used 
in the grid to join a pair of opposing cross beams and a 
main beam at grid intersections. 

Prior Art 

[0003] Suspended ceilings having metal beams inter- 
connected into a grid that supports panels are well 
Known. U.S. Patents 5,839,246 and 6,178,712, for in- 
stance, incorporated herein by reference, show such 
ceilings. 

[0004] The grid in such ceilings has, at each grid in- 
tersection, a pair of opposing cross beams and a main 
beam that form a connection. 
[0005] The present invention relates to such a con- 
nection. 

[0006] Each cross beam in such a connection has a 
connector at its end that is thrust, or stabbed-in, from 
opposing sides of the main beam, through a slot in tie 
main beam. The connectors are all identical. 
[0007] The connector mat is first inserted into the slot 
is prevented from being withdrawn back out of the slot 
by the cantilevered latch in the connector, in the form of 
a pivoted flexible leaf spring. Such latch, which is inte- 
gral with the connector base and formed therefrom by 
punching, is biased toward an open position. The latch, 
which is cantilevered at an angle from the base of the 
connector, flexes toward a closed position under the re- 
straint of the side of the slot when the connector is 
stabbed through the slot to make the connection, but 
which then reflexes back to its biased rest position to 
prevent withdrawal of the connector back out of the slot 
[0008] Another connector on an opposing cross 
beam, identical to the first connector thrust through the 
slot, is then stabbed through the slot in the reduced 
space in the slot alongside the first The latch on the 
connector contacts the side of the slot dose to the latch 
pivot, and is flexed toward a closed position. 
[0009] In inserting particularly the second connector 
into the slot, with a linear stab-in motion, substantial 
work and force are necessary to make the connection. 
[001 0] This resistance arises virtually immediately as 
the second connector into the slot enters the slot, and 
continues throughout the travel of the connector until it 
is seated in a locked position, as described below, with 
the first connector into the slot 


[0011] Both connectors Interconnect when the sec- 
ond connector into the slot is fully inserted. Detents 
formed from the connector base, in the form of bulbs, 
that have a cam side and a locking side, and the ends 

5 of the connectors, flex and reflex to engage in what is 
sometimes referred to as a connector-to-connector lock, 
or "handshake" lock. Such a "handshake" connection 
between the connectors prevents the connectors from 
being pulled apart lineally out of the slot The connectors 

10 are kept laterally and vertically together by the slot in 
the main beam. 

[0012] In the seated locked position, the second con- 
nector is horizontally aligned with the first connector 
within the confines of the slot, so that the locking detents 

is on the connectors are engaged and retained at the 
same level to form the connector-to-connector lock. 
Generally, the second connector must be either elevat- 
ed or depressed as it passes into the slot to achieve 
such horizontal alignment Hence, the profile of the lead- 

20 ing edge of the connector is tapered to guide the con- 
nector during its travel through the main beam slot 
[0013] Such connectors are well known in the prior art 
and are disclosed, for instance, in the above referred to 
patents. 

25 [001 4] Numerous such connections must be made to 
create a ceiling grid. 

SUMMARY OF THE PRESENT INVENTION 

so [0015] The prior art stab-in connector described 
above is improved so that it takes much less force, and 
less work, to make the connection. 
[0016] There is less work and less force necessary, 
because, in inserting the second connector into the re- 

35 duced area of the slot of the main beam, (1 ) there is a 
delay in the contact between the locking latch and the 
side of the slot, so that during the delay, (2) elements in 
the ensuing connection are positioned while offering the 
least resistance from frictional forces to such position- 

40 ing, and (3) when contact between elements does occur, 
the elements are positioned to offer the least resistance 
to making a connection. 

[0017] To achieve the above, the locking latch, which 
in its unf lexed position, must extend laterally far enough 
45 out from the base of the connector to prevent withdrawal 
of the first connector through the slot before the second 
connector is inserted, is pivoted from the connector 
base in an arc, rather than in an acute bend as in the 
prior art 

50 [0018] This, as set forth in (1) above, delays contact 
between the latch and the side of the slot when the sec- 
ond connector is inserted into the slot and, as set forth 
in (2) above, such contact is made further out along the 
latch from the pivot point, closer to the end of the latch, 

ss creating a longer lever arm, so that less force is needed 
to close the latch. 

[0019] The outward end of the locking latch in an un- 
flexed position, extends to the same position as the prior 
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art straight latch pivoted at a sharp, acute angle. This 
position is necessary, so that the connector cannot be 
withdrawn after the latch passes through the slot 
[0020] Also, during the delay In (1 ) above, the second 
connector into the slot is being positioned vertically by 
the taper on the leading end of the connector, which en- 
gages either the top or bottom of the slot, to the same 
horizontal level as the first connector, without frictionaJ 
resistance created in the connection of the prior art, 
where the locking latch, virtually immediately, forces the 
first and second connection laterally together. 
[0021] By adjusting the second connector Into the slot 
more quickly vertically as It travels through the slot the 
second connector, when the locking detents and con- 
nector ends engage in there by flexing, are in a position, 
as set forth in (3) above to offer the least resistance to 
flexing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

Figure 1 Is a right side elevational of a connection 
of two cross beams through a slot in the main beam, 
showing the connectors of the invention engaged in 
a connector-to-connector lock. 

Figure 2 is a right side elevational view of the con- 
nector of the invention, shown in the connection of 
Figure 1. 

Figure 2a is a top sectional view of the connector of 
the invention, taken on the line A- A of Rgure 2, with 
an enlarged circled portion showing the latch of the 
invention. 

Figures 3 and 3a are views of a prior art correspond- 
ing to the views of Figures 2 and 2a. 

Figure 3 is a side elevational view of a prior art con- 
nector. 

Figure 3a is a top sectional view of a prior art con- 
nector taken on the line A-A of Figure 3, with an en- 
larged circled portion showing a prior art latch. 

Figure 4 is a group of graphs, 4a, 4b t and 4c which 
represent the forces involved in making a connec- 
tion. 

Figure 4a is a graph of the force necessary to over- 
come resistance in making the connection of the pri- 
or art 

Rgure 4b is a graph of the force necessary to over- 
come resistance in making the connection of the in- 
vention. 


Figure 4c is a graph of the forces represented in 4a 
and 4b, overlapped. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 


[0023] U.S. Patent 5,839,246, incorporated herein by 
reference, Is representative of the prior art connection 
*0 which is improved by this invention. The connection it- 
self, and the method of making such connection, is set 
forth in detail in the '246 patent. 
[0024] In the present drawings, a connection of the 
invention Is shown in Hgures 1, 1a, with the improve- 
rs ment of the invention shown more clearly in Figure 2 
and 2a. In the present connection, main beam 20, 
shown in cross section, extends longitudinally in a ceil- 
ing grid. Identical connectors 21 and 22 have been 
stabbed through a slot 23 in the web 25 of the main 
20 beam 20 and interconnect The connectors 21 and 22 
are connected respectively to cross beams 26 and 27 
by rivets at 28. in the connection, the following occurs: 

(1) End 30 of connector 21 engages detent 31 to 
25 form a connector-to-connector connection, as does 

end 32 of connector 22 engage detent 33; 

(2) Locking latches 40 on connector 21 and connec- 
tor 22 are in an unflexed position; 

30 

(3) Backstops 35 and 36 on connectors 21 and 22 
secure the ends 30 and 32 in the connector-to-con- 
nector lock; 

and 

35 

(4) Connectors 21 and 22 are kept laterally and ver- 
tically constrained within slot 23 by the cross sec- 
tional configuration of the connectors, as well 
known in the art. 

40 

[0025] The general configuration so far described 
conforms to the prior art 

[0026] in making the connection shown in Figures 1 
and 1 a, and in the cited patents, a first connector, either 
46 connector 21 or 22, both being identical, is thrust or 
stabbed through the slot 23 in the prior art manner. In 
this explanation, it will assume connector 21 is first 
thrust through the slot 

[0027] Locking latch 40 contacts side of slot 23 and is 
so flexed enough to allow the latch 40 to pass through slot 
23 and reflex back to a rest position , in a one way move- 
ment In this position, the first connector 21 through the 
slot is retained within the slot 23. 
[0028] The second connector 22 is then thrust 
£5 through the slot 23 along side the first connector 21 
through the slot 23. Again, locking latch 40 contacts side 
of slot 23, but now there is less room in the slot because 
a connector has already been inserted. The second con- 
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nector 22 into the slot, as it is thrust through the slot 23, 
flexes the latch 40 toward a closed position, until the 
latch passes through the slot after which it flexes open 
to a rest position. The connectors 21 and 22 also form 
a connector-to-connector lock at this point, as seen in 
Figure 1 , wherein the detents 31 and 33 and the beam 
ends 30 and 32 have flexed and then reflexed into a 
locked position, at rest 

[0029] In these stab-in connections, as the second 
connector into the slot, for instance connector 22, trav- 
els through the slot 23 to a seated position, after the first 
connector 21 into the slot has been inserted, the follow- 
ing occurs: 

(1) The second connector 22 is adjusted vertically 
within the slot 23. 

(2) The second connector 22 is forced laterally by 
a side of the slot 23 against the first connector 21 . 

(3) The locking latch 40 on the second connector 

22 is flexed toward a closed position by a side of 
the slot 23 until the latch 40 passes through the slot 
23, and then it springs open to a rest position as 
seen for instance in Figure 1 . 

(4) The locking detents 31 and 33 and connector 
ends 30 and 32 on the first and second connectors 
21 and 22 are flexed apart as they contact one an- 
other, and then reflexed into a locking position. 

[0030] In the prior art, (1) through (4) above over- 
lapped or occurred virtually simultaneously, so that the 
force and work required to complete a connection 10 
was not only the sum of the forces necessary to over- 
come the sum of the individual resistances created by 
(1), (2), (3) and (4) referred to immediately above, but 
also the force and work to overcome the friction created 
when forces (1) , (2) , (3) and (4) overlapped, or oc- 
curred simultaneously. These frtetional resistances in- 
cluded: 

a. The friction between the latch 40 on the second 
connector 22 and the side of the slot 23 as the sec- 
ond connector 22 was being positioned vertically in 
the slot 23. 

b. The friction laterally between the base of the con- 
nectors 21 and 22. 

c. The friction between the top or bottom of the sec- 
ond connector 22 and the top or bottom of the slot 

23 as the second connector 22 was being posi- 
tioned vertically within the slot 23. 

d. The friction between the detents 31 and 33 and 
ends 30 and 32 on the first connector 21 into the 
slot and second connector 22 into the slot 23 as the 


second connector 22 was being vertically posi- 
tioned within the slot 23. 

[0031 ] In the prior art, in an attempt to reduce the total 
s force and work required, the taper 37 or slope on the 
leading edge of a prior art connector 15, as seen in Fig- 
ure 3, was made at a gradual incline, so the frictional 
forces could be spread throughout the length of the in- 
sertion, as the second connector into the slot 23 was 
10 being adjusted vertically. 

The Present improvement 

[0032] The present improvement reduces substan- 
75 tially the force necessary to overcome the resistance 
from the frictions (a), (b), (c) and (d) above and the forc- 
es necessary In (3) above to flex the locking latch 40 of 
the invention toward a closed position, and in (4) above 
to flex the detents 31 and 33 and ends 30 and 32 relative 
20 to one another to create the connector-to-connector in- 
terlock. 

[0033] As in the prior art, in the present improvement 
the cantilevered leaf spring latch 40 continues to be 
formed, as by punching, from the connector base 39, as 
25 seen, for instance, in Figures 2 and 2a. The latch of the 
prior art, designated 10 as seen in Figures 3 and 3a, is 
in the form of a straight lever 11 , pivoted at 12. It forms 
an acute sharp angle with the base 1 3 of prior art con- 
nector 15. 

30 [0034] In the improvement of the invention, the latch 
of the invention 40, as seen in Figures 2 and 2a, herein, 
is formed from the base 41 with a radius 42, for 
instance .04 inches, before extending in straight lever 
fashion. The straight portion 43 of the latch of the inven- 

35 tion 40 forms an angie of about 429 with the base 41 . 
Such a curve in locking latch 40 increases the distance 
46 the second connector 21 or 22, enters into the slot 
23 before it contacts the side of the slot 23 at 47 to create 
a resistance from such latch of the invention 40 against 

40 the side of the slot 23. Such a curved locking latch of 
the invention 40 also reduces the distance 48 the latch 
of the invention 40 is in contact with the side of the slot 
23 as it is being flexed toward a closed position as it 
passes through the slot 23, since it contacts the latch 

<s 40 closer to the end of the latch than does prior art 
straight latch 10. 

[0035] Representative dimensions for the locking 
latch 40 of the invention are shown in Figure 2a. 
[0036] Further, the first contact of the latch of the in- 

so vention 40 with the side of the slot 23 Is further out from 
the point 51 of the latch of the invention 40 where it is 
joined to on the base 41 , since part of the curved part 
of the latch of the invention 40 extends in the plane of 
the base 41 and Is not exposed to contact by the side 

55 of the slot 23. Point 51 is the cutting start and the bend- 
ing start of the latch of the invention 40 as seen in Figure 
2a. 

[0037] Thus, the force exerted by the side of the slot 
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23 as the latch of the Invention 40 passes through the 
slot is applied further from the pivot point 51 than In the 
prior art, thus requiring less force to pivot the latch of 
the invention 40, than In the prior art straight lever latch 
10, since the force has a greater lever arm in the latch 
of the invention 40 when it meets the side of slot 23 as 
it is thrust into the connection. 
[0038] Thus, less force over a shorter distance is re- 
quired to collapse the latch of the invention 40 than was 
required to collapse iatch 1 0 in the prior art. This results 
in substantially less work that has to be done to make a 
connection. This beneficial effect in one connection, is 
multiplied by the many connections required in forming 
a ceiling grid for a suspended ceiling. 
[003d] In the connection improved by the present in- 
vention, during the time the connector is being inserted, 
it is necessary to adjust the connector vertically, so that 
when fully inserted, the connector fits vertically into the 
slot 23. 

[0040] Since the force necessary to collapse the latch 
10 of the prior art was substantial, and arose near the 
leading edge of the connector, the taper that guided the 
connector verticairy to its fully seated position so that 
the connector was in place verticairy when fully inserted, 
was gradual, to limit the added resistance at any one 
point in the insertion. 

[0041] Thus, even when the connector-to-connector 
interlock was being created, wherein the detents were 
flexing, the connector was still being adjusted vertically, 
in view of such necessity to make the taper gradual rath- 
er than abrupt, thereby creating still more resistance. 
[0042] In the present invention, the taper 38 at the 
leading edge of the connector 21 , 22 is made relatively 
abrupt, at a steeper angle, so that a relative immediate 
adjustment is made vertically to the connector as it is 
being inserted into the slot 23. Even though a more 
steep, Immediate adjustment would normally require a 
greater insertion force than that of a gradual insertion, 
there is less, rather than more force required. This re- 
duction in force is obtained by the delayed contact of the 
locking latch of the invention 40 with the side of slot 23, 
since there Is virtually no drag or resistance from the 
locking latch of the invention 40. 
[0043] There is a further benefit that is achieved by 
early vertical positioning of the connector within the slot 
23 during insertion. As the detents 31 and 33, and the 
ends 30 and 32 of the first and second connectors of the 
invention 20 and 21 come Into contact, the detents and 
ends are at a position relative to one another, vertically, 
where there is least resistance to flexing of these ele- 
ments laterally Into the locking position. Whereas in the 
prior art, contact was made between detents and ends, 
and force was exerted between these elements, off- 
center from their most flexible position, the force re- 
quired to flex the detents and ends, was again substan- 
tial. 

[0044] Figures 3 and 3a show a prior art connector, 
while Rgures 2 and 2a show a connector with the im- 


provement of the invention. 
[0045] As seen in Figures 3 and 3a, prior art latch 1 0 
in the form of straight lever 11, is pivoted at an acute 
angle to base 1 3 of a prior art connector 15. Dotted line 

5 17 represents, In the enlarged portion, the side of slot 
23 as the connector 15 of the prior art is inserted into 
the slot 23. The prior art connector 15 travels the dis- 
tance at 16 before it encounters the side of the slot at 
19, which is at a distance 1 8 from the end of the prior 

"> art latch 10. 

[0046] In Figures 2 and 2a, there is shown the con- 
nector of the invention 22, which is identical to the con- 
nector of the invention 21 , with the latch of the invention 
40. Again, as In Figure 3a, dotted line 1 7 in the enlarged 

'5 portion, represents the side of slot 23 as the connector 

22 is inserted Into the slot 23. The connector 22 travels 
the distance 46 before It encounters the side of the slot 

23 at 47. This is a distance 48 from the end of the latch 
of the invention 40. 

[0047] The benefits of the present improvement over 
the prior art are shown graphically in Figures 4a, 4b and 
4c 

[0048] Rgure 4, including 4a, 4b, and 4c, shows the 
resistances encountered in a prior art connection com- 
pared to the forces encountered in a connection with the 
improved connector of the invention. 
[0049] In the prior art, the line from 80 to 81 represents 
the resistance encountered during the initial insertion of 
the second connector into the slot, while the latch 10 is 
being flexed from its initial contact with the side of the 
slot 23, until the resistance reaches its highest at about 
27 pounds at point 81. 

[0050] The contact of the straight lever 1 1 of prior art 
latch 1 0 is relatively close to the pivot 1 2 during this trav- 
el. At 81 , there is a drop off in resistance during travel 
to point 82 to about 10 pounds. The straight lever latch 
1 0 of the prior art during this drop off, contacts the side 
of the slot 23 further out along its straight lever 11 , as it 
travels through the slot 23, so less force is necessary, 
since the lever arm is longer than at the initial contact 
[0051] At 82 there Is a rise again in resistance due to 
the flexing of the detents 31 and 33 and connector ends 
30 and 32 while they are forming a connector-to-con- 
nector lock. The resistance rises to point 83 at which 
point the connector-to-connector lock is completed, and 
ail elements have reflexed to a rest position with no fur- 
ther resistance or movement occurring. 
[0052] The forces required to overcome the resist- 
ance encountered in making a connection with the im- 
provement of the invention is shown graphically in Rg- 
ure 4a. The same movement of the second connector 
22 into the slot 23, having the latch of the invention 40, 
is shown, as was shown with the prior art connector, in 
Rgure 4a. Initial contact with the side of the slot 23 oc- 
curs at 90 and rises to 91 where there is a resistance of 
about 14 pounds. There is a very slight drop off in re- 
sistance as the latch of the invention 40 passes through 
the slot The resistance then rises to point 93 at about 


30 


35 


40 


45 


50 
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1 6 pounds white the connector-to-connector lock is be- 
ing formed as the detents 31 and 33 and connector ends 
30 and 32 are flexing, after which there is a drop off at 
point 94, where all resistance ends after the connector- 
to-connector lock is formed. 

[00531 The force necessary, and the distance over 
which the force must be applied, is obviously remarkably 
less, in making the connection, with the present im- 
provement in the connector. 

[0054] Figure 4c overlaps the charts of Figures 4a and 
4b with the locked position of the prior art connection, 
and the connection of the invention as an overlapped 
common point along the horizontal axis at 96. AX in the 
chart represent the distance of the delay in contact be- 
tween the prior art latch 1 5, and the latch of the invention 
40. with the side 17 of the slot 23, as the second con- 
nector into the slot is being inserted. Again, Figure 4c, 
in chart form, represents the substantial reduction in 
force, and work necessary to make the present connec- 
tion, over that to make the prior art connection. 


stabbed through the slot, is substantially reduced 
from said lateral friction created without the delay. 

7. The improvement of claim 1 , wherein such improve- 
5 merit provides a delay in contact between the side 

of the slot and the locking latch, so that during the 
delay the connector being stabbed through the slot 
can be adjusted vertically to a position where it locks 
with the connector already In the slot 

JO 

8. In combination, the improvements set forth in 
claims 1 through 7 above. 

9. A connector of claim 8 wherein substantially less 
is force over a shorter distance is required with the im- 
provements set forth in claim 8, to lock the connec- 
tors to each other and to the main beam, than is 
required without the improvements. 

20 


Claims 


In a connector that is stabbed through a slot in a 
main beam in a suspended ceiling grid to lock with 
an opposing identical connector already in the slot, 
and that has a cantilevered locking latch integral 
with and pivoted from a base in the connector, 
the improvement comprising pivoting the locking 
latch from the base in an arc. 
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A stab-in connector (21) that locks with an opposing identical connector (22), through a slot 
(23) in the main beam (20) of a suspended ceiling grid. The connector has a cantilevered 
locking latch (40) that is pivoted in an arc from the base of the connector that delays 
contact with the side of the slot as the connector is being stabbed into the slot (23). 


1 


S EPAEPO/OEB > 
0-80298 MOnchen 

+4989 2399-0 
TX 523 656 epmu d 
FAX +49 89 2399-4465 


Europaisches 
Patentamt 


Gsneraldirektton 2 


European 
Patent Office 


Directorate General 2 


Office europeen 
des brevets 


Direction Generate 2 


Hano, Christian 

v. FQner Ebbinghaus Finck Hano 
Mariahilfplatz 2 & 3 
81541 MGnchen 
ALLEMAGNE 


EINGEGANGEN 
" 6. Okt. 2006 

v. FGNER EBBINGHAUS f INCK HANO 


Telephone numbers; 


Primary Examiner 

(suDstanflve examination) 


+4989 2399-2351 


Formalities Officer / Assistant +49 89 2399-0 
(Formalities and other matters) 



Application No. 

04 026 847.6 - 2303 

Ref. 

EPAD-86347.8 

Oate 

05.10.2006 

Applicant 

Worthington Armstrong Venture 


Communication pursuant to Article 96(2) EPC 

The examination of the above-identified application has revealed that it does not meet the requirements 
of the European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are 
not rectified the application may be refused pursuant to Article 97(1) EPC. — 

You are invited to file your observations and insofar as the deficiencies are such as to be rectifiable to 
correct the indicated deficiencies within a period ' 

of 4 months 

* ro ?83^)^d^) 0 Erc* fe communication ' th ' s P eriod Dein 9 computed in accordance with Rules 78(2) 

One set of amendments to the description, claims and drawings is to be filed within the said period on 
separate sheets (Rule 36(1 ) EPC). 

Failure to comply with this invitation in due time will result in the application being deemed to be 
withdrawn (Article 96(3) EPC). 


V 



Stem, Claudio 

Primary Examiner 

for the Examining Division 

Enclosure(s): 3 page/s reasons (Form 2906) 


Registered Letter 

EPO Form 2001 07.02CSX 


Bescheld/Protoko. _ Jilage) Communication/Minutes (Ann. _ Notfflcalton/Proces -verbal (Annexe) 

Datum Blatt AnmeWa-Nr ■ 

Date 05.10.2006 Sheaf 1 AppScatkmNo.: 04 026 847.6 

Pate Feuillo Demands n*. 


The examination is being carried out on the following application documents: 

Description, Pages 1-12 as originally filed 
Claims, Numbers 1-9 as originally filed 
Drawings, Sheets 1-4 as originally filed 

1 . The following documents are referred to in this communication; the numbering will be 
adhered to in the rest of the procedure: 

D1:US-A-5 839 246 
D2:US-A-4 317 641 

2. Clarity (Article M EES}: 

2.1 Claim 1 is not clear in view of the use of the expression "In a connector ... the 
improvement comprising", as it is unclear whether protection is sought for the 
improvement only or for all the features defined in the claim (see EPO-Guidelines C- 
III, 4.8b). 

The claims should be drafted in the two-part form, in accordance with Rule ?9 (1) (a) 
and (b) EPC. 

2.2 Claim 1 is further not clear in respect of its category (see EPO-Guidelines C III, 3.1 
and 4.1), taking into account that it seems to be directed at a device but the 
improvement would seem to consist in a method step. 

2.3 Claim 3 contains a reference to the drawings. According to Rule 29(6) EPC such a 
claim is allowable only where the reference is absolutely necessary (cf. EPO 
Guidelines, C-lll, 4.10), which is not the case here. 

2.4 Claims 4 to 7 and 9 do not meet the requirements of Article 84 EPC in that the matter 
for which protection is sought is not defined. The claims attempt to define the 
subject-matter in terms of the result to be achieved. Such a definition is only 
allowable under the conditions elaborated in the Guidelines C-lll, 4.7. In this instance, 
however, such a formulation is not allowable because it appears possible to define 
the subject-matter in more concrete terms, viz. in terms of how the effect is to be 
achieved. 
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2.5 Claim 8 does only refer to technical features allegedly present in the previous claims 
and does not include any further technical features. Its inclusion in the set of claims 
does not comply with Article 84 EPC in that the set is therefore not concise. 

2.6 In accordance with the EPO-Guidelines C-ll, 4.18, either the relevant passages of 
documents US-A-5 839 246 and US-A-6 178 712, mentioned on page 1 of the 
descnption of the present application, should be incorporated into, or the reference 
to this document deleted from, the application. 

3. Inasmuch as independent claim 1 can be understood at all, it would seem that the 
present application does not meet the requirements of Article 52(1) EPC, because 
the subject-matter of the said claim 1 is not new in the sense of Article 54(1) and (2) 
EPC. 

3.1 Document D1 (the expressions in brackets refer to this document) discloses a 
connector (clip 40) that is stabbed through a slot (slot 30) in a main beam (main 
beam or runner 20) in a suspended ceiling grid to lock with an opposing identical 
connector (clip 40) already in the slot (30), and that has a cantilevered locking latch 
(ear 50) integral with and pivoted from a base in the connector (40) wherein the 
locking latch (ear 50) can be pivoted from the base in an arc (see column 5 lines 14- 
16). 

3.2 Thus, the combination of features of independent claim 1 is entirely disclosed by the 
device described in D1. y 

3.3 It should be noted that Re combination of features of claim 1 is also disclosed in 
document D2. 


4. 


In the event of the continuation of the procedure, the Applicant is invited to take 
account of the following points: 


4.1 it should be noted that, in accordance with Rule 86(4) EPC "amended claims may not 
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relate to unsearched subject-matter which does not combine with the originally 
claimed invention or group of inventions to form a single inventive concept" (see also 
EPO-Guidelines C-VI, 5.2 ii). 

4.2 To meet the requirements of Rule 29 (1) EPC, the independent claims should be 
properly cast in the two part form, with those features which in combination are part 
of the prior art being placed in the preamble. 

4.3 Reference signs in parentheses should be inserted in the claims to increase their 
intelligibility; this applies to both the preamble and characterising portion (Rule 29(7) 
EPC). 


4.4 The description should be brought into conformity with the new claims to be fed; the 
definition of the problem underlying the invention should be presented in the 
description in such terms that its solution can be better understood in view of the 
disclosure of the corresponding closest prior art document (Rule 27 (1) (c) EPC). 
Care should be taken during revision, especially of the introductory portion including 
any statements of problem or advantage, not to add subject-matter which extends 
beyond the content of the application as originally filed (Article 123 (2) EPC). 

4.5 The definition of the problem underlying the invention should be presented in the 
description in such terms that its solution can be better understood in view of the 
disclosure of the corresponding closest prior art document (D1) (Rule 27 (1) (c) EPC). 

4.6 In order to expedite the procedure and to facilitate the examination of the conformity 
of the amended application with the requirements of Article 1 23(2) EPC, the applicant 
is requested to clearly identify all amendments earned out, irrespective of whether 
they concern amendments by addition, replacement or deletion, and to indicate on 
which passages of the original application each o f these amendments are based 
(EPO-Guidelines E-ll, 1). 
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In response to the communication of October 5, 2006. 

New claims 1 to 4 are filed, on which the further examination procedure is to be based The 
wording of new claim 1 has been amended by introducing features disclosed in the description of 
the invention ( p.6, line 17 to p.7, line 3). Moreover, the wording of claim 1 has been redrafted in 
connection with the examiner's remarks mentioned in the communication and is presented in 
two-part form with respect to the general prior art solutions known from US 5 839 246 (Dl) or 
US 4 317 641 (D2), In accordance with the examiner's remarks, the wording of claims 3 and 4 
has been amended based on the description (two last lines on p, 8). Former claims 5 to 9 are de- 
leted. Finally, all claims have been provided with reference signs according to Rule 29(7) EPC. 

Further, amended description pages 1, 3 to 5, 8 and 10 to 12 are filed, which are to replace origi- 
nal pages 1, 3 to 5, 8 and 10 to 12. These description pages have also been adapted with respect 
to the examiner's remarks as well as with respect to the documents forming the state of the art of 
the present invention. The units used in the description have been brought into conformity with 
the requirements of Rule 35(12) EPC. 
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The title of the invention is amended as follows: "Locking connector". 


Grant of a patent is requested for the amended claims 1 to 4, original description pages 2, 6 to 7 
and 9, amended description pages 1, 3 to 5, 8 and 10 to 12 and original figures 1 to 4c. 

Auxiliarily, oral proceedings are requested should the Examining division have any hesitations to 
grant a patent on the basis of the attached claims. 

With respect to the patentability of the new claims the following argumentation is to be taken 
into account. 

The object of the present invention is to provide a locking connector that takes much less force 
and less work to make a connection of a main beam and a pair of opposing cross beams of a sus- 
pended ceiling grid. This object is achieved by providing a locking connector in which a locking 
latch pivots from a base in an arc. The above-mentioned technical result is achieved due to a de- 
lay in contact between the side of a slot and a locking latch. 

The object of Dl is to provide a suspended ceiling grid wherein reinforced cross members are 
allowed to expand, without collapsing or buckling, during a fire. This object is achieved by pro- 
viding clips (locking connectors) at the end of the members, which create barriers that are suc- 
cessfully overcome, in stages, to relieve any excess longitudinal compressive forces. The techni- 
cal result of Dl is to provide a suspended ceiling grid that keeps rectangular framework enclo- 
sures relatively intact during a fire. 

The features shifted into the preamble of new claim 1 are known from DL 
However, from Dl it is not known that: 

- the locking latch (of the locking connector) pivots from the base in an arc. 

The applicant draws the examiner's attention to the fact that according to the specification of Dl, 
assigned to the assignee of the present application, "cut-out 51 permits ear 50 to be bent at a suit- 
able angle" (col.5, lines 14 to 16). The specification does not disclose any further explanation 
referring to pivoting of the ear 50. However, as can clearly be seen in the drawings (e.g. in 
Fig. 3, 8, 1 1 or 14), the ear 50 itself ("locking latch" in the present invention) is straight and, 


therefore, does not pivot from the base of the locking connector in an arc. Fig. 8 shows unambi- 
guously that the ear 50 is bent from the base in the form of an acute angle. 

Thus, the claimed invention according to new claim 1 is new with respect to Dl according to 
Article 54 EPC. 

Further, the object of D2 is to provide a locking connection for a supporting grid system (e.g. for 
a suspended ceiling grid) capable of withstanding severe tension loads tending to pull them apart, 
and to accommodate both horizontal and vertical relative angular movement of the intercon- 
nected cross tees without separation under such conditions of loading or under elevated tempera- 
ture conditions. This object is achieved by providing a suspended ceiling grid including a first 
support member and a pair of second support members having a resiliency yieldable finger en- 
gageable through a slot in a web of the first support member for interlocking the first and second 
members. This provides a suspended ceiling grid with improved properties with respect to seis- 
mic disturbances or elevated temperature conditions caused by fire. 

Some of the features placed in the preamble of new claim 1 are known from D2. 

However, from D2 it is not known that: 

- the locking latch pivots from the base in an arc. 

The applicant points out that according to the wording of new claim 1 "when the locking connec- 
tor is stabbed through the slot in the main beam , the locking latch is forced by a side of the slot 
to flex toward the base to permit the locking latch to pass through the slot, and when the locking 
connector has been stabbed through the slot , the locking latch flexes back to its relaxed position 
wherein it is pivoted away from the base". Based on this wording it can be established that the 
locking latch of the present invention is to be compared with a "resilient yieldable finger" 21 of 
D2 fulfilling the same function (s. D2, col.3, lines 7 to 8). However, as in Dl the resilient yield- 
able finger 21 of D2 is straight and does not pivot from the base in an arc. 

The element 26 of D2 designed as a spring retainer is not a locking latch, straight or otherwise, 
and does not pass through a slot (s. e.g. Fig.4). The function of the element 26 is simply to cap- 
ture and guide the forward edge of the opposing connector while a connection is made, and to 
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keep the connectors against one another after the connection is made (s. D2, col.3, lines 39 to 
49). 

Thus, the invention according to new claim 1 is new with respect D2, too. 

Further, neither Dl nor D2 disclose ideas which could be used by a person skilled in the art in 
order to come to the principles of the present invention. Thus, the invention according to new 
claim 1 is considered as involving an inventive step according to Art. 56 EPC with respect to Dl 
and D2. 

Hence, the requests made above are well-founded. 
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- new claims 1 to 4 

- amended description pages 1, 3 to 5, 8 and 10 to 12 
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CLAIMS 

1 . A locking connector (21 , 22) for a suspended ceiling grid comprising a main beam 
(20) and cross beams (26, 27), 

wherein the locking connector (21) is designed to be stabbed through a slot 
(23) in the main beam (20) to lock with an opposing identical locking 
connector (22) already in the slot (23) and has a cantilevered locking latch (40) 
being integral with and pivoted from a base (41) in the locking connector (21), 
and 

wherein, when the locking connector (21, 22) is stabbed through the slot (23) 
in the main beam (20), the locking latch (40) is forced by a side of the slot (23) 
to flex toward the base (41) to permit the locking latch (40) to pass through the 
slot (23), and when the locking connector (21, 22) has been stabbed through 
the slot (23), the locking latch (40) flexes back to its relaxed position wherein 
it is pivoted away from the base (41), 
characterized in that the locking latch (40) pivots from the base (41) in an arc. 

2. The locking connector according to claim 1, characterized in that the arc forms a 
radius of about 0. 1 cm (0.04 inches). 

3. The locking connector according to claim 1, characterized in that the locking latch 
(40) has a straight portion (43) which forms an angle of about 42° with the base (41). 

4. The locking connector according to claim 1, characterized in that a delay in contact 
between the side of the slot (23) and the locking latch (40) is provided when the 
locking connector (21, 22) is stabbed through the slot (23). 
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BACKGROUND OF THE INVENTION 

F i eld of tho Invontionj 

Suspended ceilings are used extensively in commercial and industrial buildings. 
In such ceilings, a metal grid framework of interconnected main beams and cross 
beams is hung from a structural ceiling by wires. The grid supports acoustical panels 
in rectangular openings formed in the grid. 

This invention relates to [the) connectors used in the grid to join a pair of 
opposing cross beams and a main beam at grid intersections. 


| V rior Art] 


Suspended ceilings having metal beams interconnected into a grid that 
supports panels are well known( U.S. Patents 5,839,246 aed 6,178,712, for instance], 
^i ncorporat e d h e r e in by r e f e r e nc e , show s uch c e iling s] 

The grid in such ceilings has, at each grid intersection, a pair of opposing cross 
beams and a main beam that form a connection. 


j rho present invention r e lates to such a conn e ction ] 


Each cross beam in such a connection has a connector at its end that is thrust, 
or stabbed-in, from opposing sides of the main beam, through a slot in the main 
beam. The connectors are all identical. 


3 


depressed as it passes into the slot to achieve such horizontal alignment. Hence, the 
profile of the leading edge of the connector is tapered to guide the connector during 
its travel through the main beam slot. 

Such connectors are| wol l known in tho prior art and ar ejdisclosed, for instance, ^ 
[i n the ab o ve referred to paten t s } ^ 3 €3>/7/ <* <^<6^ 

^Numerous such connections must b e mado to oroato a coiling gridT j 


SUMMARY OF THE PRESENT INVENTION 

j jho pr i or art stab - in connoctor doscribod abovo io improved so ] that [intakes 
much less force, and less work, to make the connection. 

There is less work and less force necessary, because, in inserting the second 
connector into the reduced area of the slot of the main beam, (1) there is a delay in 
the contact between the locking latch and the side of the slot, so that during the 
delay, (2) elements in the ensuing connection are positioned while offering the least 
resistance from frictional forces to such positioning, and (3) when contact between 
elements does occur, the elements are positioned to offer the least resistance to 
making a connection. 

To achieve the above, the locking latch, which in its unflexed position, must 
extend laterally far enough out from the base of the connector to prevent withdrawal 
of the first connector through the slot before the second connector is inserted, is 
pivoted from the connector base in an arc, rather than in an acute bend as in the 
prior art. 

This, as set forth in (1) above, delays contact between the latch and the side of 
the slot, when the second connector is inserted into the slot and, as set forth in (2) 
above, such contact is made further out along the latch from the pivot point, closer to 
the end of the latch, creating a longer lever arm, so that less force is needed to close 
the latch. 
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The outward end of the locking latch in an unflexed position, extends to the 
same position as the prior art straight latch pivoted at a sharp, acute angle. This 
position is necessary, so that the connector cannot be withdrawn after the latch 
passes through the slot. 

Also, during the delay in (1) above, the second connector into the slot is being 
positioned vertically by the taper on the leading end of the connector, which engages 
either the top or bottom of the slot, to the same horizontal level as the first connector, 
without frictional resistance created in the connection of the prior art, where the 
locking latch, virtually immediately, forces the first and second connection laterally 
together. 

By adjusting the second connector into the slot more quickiy vertically as it 
travels throughjhe slot[ l%^ond eenne e ter, w hu j the locking detents and 
connector ends'engage[i*4hefej byjexing, are in a position, as set forth in (3) above, 
to offer the least resistance tojftexing} ^1^* 


BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a right side elevational of a connection of two cross beams through 
a slot in the main beam, showing the connectors of the invention engaged in a 
connector-to-connector lock. 

Figure 2 is a right side elevational view of the connector of the invention, shown 
in the connection of Figure 1 . 

Figure 2a is a top sectional view of the connector of the invention, taken on the 
line A-A of Figure 2, with an enlarged circled portion showing the latch of the 
invention. 

Figures 3 and 3a are views of a prior art corresponding to the views of Figures 
2 and 2a. 
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Figure 3 is a side elevational view of a prior art connector. 

Figure 3a is a top sectional view of a prior art connector taken on the line A-A of 
Figure 3, with an enlarged circled portion showing a prior art latch. 

Figure 4 is a group of graphs, 4a, 4b, and 4c which represent the forces 
involved in making a connection. 

Figure 4a is a graph of the force necessary to overcome resistance in making 
the connection of the prior art. 

Figure 4b is a graph of the force necessary to overcome resistance in making 
the connection of the invention. 

Figure 4c is a graph of the forces represented in 4a and 4b, overlapped. 


DESCRIPTION OF THE PREFERRED EMBODIMENT 

The Prior Art - 

U.S. Patent 5,839,246, incorporated-Jra^ is representative of 

the prior art connections^ by this invention. The connection itself, 

^and4he^fSethod of making such connection, is set forth in detail in the '246 patent. 

In the present drawings, a connection of the invention is shown in Figures 1,1a, <*" <=* 
f w i th tho i mprovomont of jthe invention'shown more clearly in Figure 2 and 2a. In the 
present connection, main beam 20, shown in cross section, extends longitudinally in 
a ceiling grid. Identical connectors 21 and 22 have been stabbed through a slot 23 in 
the web 25 of the main beam 20 and interconnect. The connectors 21 and 22 are 
connected respectively to cross beams 26 and 27 by rivets at 28. 
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c. The friction between the top or bottom of the second connector 22 and the 
top or bottom of the slot 23 as the second connector 22 was being 
positioned vertically within the slot 23. 

d. The friction between the detents 31 and 33 and ends 30 and 32 on the 
first connector 21 into the slot and second connector 22 into the slot 23 as 
the second connector 22 was being vertically positioned within the slot 23. 

In the prior art, in an attempt to reduce the total force and work required, the 
taper 37 or slope on the leading edge of a prior art connector 15, as seen in Figure 3, 
was made at a gradual incline, so the frictional forces could be spread throughout the 
length of the insertion, as the second connector into the slot 23 was being adjusted 
vertically. 


j r he Pres e nt I mprovem ent J 

The present fr mprovomont ] reduces substantially the force necessary to 
overcome the resistance from the frictions (a), (b), (c) and (d) above and the forces 
necessary in (3) above to flex the locking latch 40 of the invention toward a closed 
position, and in (4) above to flex the detents 31 and 33 and ends 30 and 32 relative 
to one another to create the connector-to-connector interlock. 

As in the prior art, in the present {I mprovomon fl the cantilevered leaf spring latch 
40 continues to be formed, as by punching, from the connector base 39, as seen, for 
instance, in Figures 2 and 2a. The latch of the prior art, designated 10 as seen in 
Figures 3 and 3a, is in the form of a straight lever 1 1 , pivoted at 12. It forms an acute 
sharp angle with the base 13 of prior art connector 15. 

In the pmprovomont otjih^ f invention, the latch of the invention 40, as seen in 
Figures 2 and 2a, herein, is formed from the base 41 with a radius 42, for instance 
(#04 inches), before extending in straight lever fashion. The straight portion 43 of the 
latch of the invention 40 forms an angle of about 429 with the base 41 . Such a curve 
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Since the force necessary to collapse the latch 10 of the prior art was 
substantial, and arose near the leading edge of the connector, the taper that guided 
the connector vertically to its fully seated position so that the connector was in place 
vertically when fully inserted, was gradual, to limit the added resistance at any one 
point in the insertion. 

Thus, even when the connector-to-connector interlock was being created, 
wherein the detents were flexing, the connector was still being adjusted vertically, in 
view of such necessity to make the taper gradual rather than abrupt, thereby creating 
still more resistance. 

In the present invention, the taper 38 at the leading edge of the connector 21, 
22 is made relatively abrupt, at a steeper angle, so that a relative immediate 
adjustment is made vertically to the connector as it is being inserted into the slot 23. 
Even though a more steep, immediate adjustment would normally require a greater 
insertion force than that of a gradual insertion, there is less, rather than more force 
required. This reduction in force is obtained by the delayed contact of the locking 
latch of the invention 40 with the side of slot 23, since there is virtually no drag or 
resistance from the locking latch of the invention 40. 

There is a further benefit that is achieved by early vertical positioning of the 
connector within the slot 23 during insertion. As the detents 31 and 33, and the ends 
30 and 32 of the first and second connectors of the invention 20 and 21 come into 
contact, the detents and ends are at a position relative to one another, vertically, 
where there is least resistance to flexing of these elements laterally into the locking 
position. Whereas in the prior art, contact was made between detents and ends, and 
force was exerted between these elements, off-center from their most flexible 
position, the force required to flex the detents and ends, was again substantial. 

m Figures 3 and 3a show a prior art connector, while Figures 2 and 2a show a 
* connector^ with tho improvomonj of the invention. 

As seen in Figures 3 and 3a, prior art latch 10 in the form of straight lever 1 1 , is 
pivoted at an acute angle to base 13 of a prior art connector 15. Dotted line 17 
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represents, in the enlarged portion, the side of slot 23 as the connector 15 of the 
prior art is inserted into the slot 23. The prior art connector 15 travels the distance at 
16 before it encounters the side of the slot at 19, which is at a distance 18 from the 
end of the prior art latch 10. 

In Figures 2 and 2a, there is shown the connector of the invention 22, which is 
identical to the connector of the invention 21, with the latch of the invention 40. 
Again, as in Figure 3a, dotted line 17 in the enlarged portion, represents the side of 
slot 23 as the connector 22 is inserted into the slot 23. The connector 22 travels the 
distance 46 before it encounters the side of the slot 23 at 47. This is a distance 48 
from the end of the latch of the invention 40. 

The benefits of the present [i mproveme n t ] over the prior art are shown 
graphically in Figures 4a, 4b and 4c. 

Figure 4, including 4a, 4b r and 4c, shows the resistances encountered in a prior 
art connection compared to the forces encountered in a connection with the 
improved connector of the invention. 

In the prior art, the line from 80 to 81 represents the resistance encountered 
during the initial insertion of the second connector into the slot, while the latch 10 is 
being flexed from its initial contact with the side of the slot 23, until the resistance 
reaches its highest at about 27 pounds at point 81 . 

The contact of the straight lever 1 1 of prior art latch 10 is relatively close to the 
pivot 12 during this travel. At 81, there is a drop off in resistance during travel to point 
82 to about 10 pounds. The straight lever latch 10 of the prior art during this drop off, 
contacts the side of the slot 23 further out along its straight lever 1 1 , as it travels 
through the slot 23, so less force is necessary, since the lever arm is longer than at 
the initial contact. 

At 82 there is a rise again in resistance due to the flexing of the detents 31 and 
33 and connector ends 30 and 32 while they are forming a connector-to-connector 
lock. The resistance rises to point 83 at which point the connector-to-connector lock 
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is completed, and an elements have reflexed to a rest position with no further 
resistance or movement occurring. 

The forces required to overcome the resistance encountered in making a 
connection with the improvement of the invention is shown graphically in Figure 4a. 
The same movement of the second connector 22 into the slot 23, having the latch of 
the invention 40, is shown, as was shown with the prior art connector, in Figure 4a. 
Initial contact with the side of the slot 23 occurs at 90 and rises to 91 where there is a 
resistance of about 14 pounds. There is a very slight drop off in resistance as the 
latch of the invention 40 passes through the slot. The resistance then rises to point 
93 at about 16 pounds while the connector-to-connector lock is being formed as the 
detents 31 and 33 and connector ends 30 and 32 are flexing, after which there is a 
drop off at point 94, where all resistance ends after the connector-to-connector lock 
is formed. 

The force necessary, and the distance over which the force must be applied, is 
obviously^remarkably less, in making the connection, u/ithj^ pm^nt improvomontl 
pf|the connector. 

Figure 4c overlaps the charts of Figures 4a and 4b with the locked position of 
the prior art connection, and the connection of the invention as an overlapped 
common point along the horizontal axis at 96. AX in the chart represent the distance 
of the delay in contact between the prior art latch 15, and the latch of the invention 
40, with the side 17 of the slot 23, as the second connector into the slot is being 
inserted. Again, Figure 4c, in chart form, represents the substantial reduction in 
force, and work necessary to make the present connection, over that to make the 
prior art connection. 
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The examination is being carried out on the following application documents: 
Description, Pages 


Claims, Numbers 
Drawings, Sheets 


2, 6, 7, 9 
1,3-5, 8,10-12 

1-4 

1-4 


as originally filed 
received on 30.11.2006 with letter of 
30.11.2006 

received on 30.11.2006 with letter of 

30.11.2006 

as originally filed 


1 . The following documents are referred to in this communication: 

D1: US-A-5 839 246 
D2: US-A-4 317 641 


2. Clarity (Article 84 EPC) : 

2.1 According to the wording of claim 1, the invention consists in that n the locking latch 
pivots from the base in an arc". 

2.2 This wording is however understood by the Examining Division as meaning that a 
pivoting movement from a departing position of the latch in the plane of the connector 
to its deployed position is made by the locking latch along an arc around the pivot point 
51. 

2.3 Apart from the fact that this interpretation implies a method step, whereby the category 
of the claim is unclear, the same situation also happens when "pivoting" the ear 50 
disclosed in document D1 from a departing position to a deployed position as shown i.e. 
in figure 8 in ihis document, which therefore also describes an "arc". Thus, document D1 
(as well as D2) would still take away the novelty of claim 1 . 

2.4 However, and considering the description on file, it is clear that what is being meant is 
that, in contrast to the ear disclosed in D1 (or D2), which has a straight form, the latch 
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Bescheid/Protokou. ,tlage) Communication/Minutes (Anne_ Notification/Proces-verbal (Annexe) 

Datum Blatt Anmelde-Nr.: 

Date 02.03.2007 Sheet 2 Application No.: 04 026 847.6 

Date Feuille Demande n°: 


of the connector being claimed has a curved portion and a straight portion. 

2.5 It is therefore suggested to reword the characterizing portion of claim 1 along the lines 
of the following (see the originally filed description on page 8, three first lines of the last 
paragraph): 

"characterized in that the locking latch (40) is formed from the base (41) of the 
connector (21 , 22) with a curved portion before extending in straight lever fashion." 

2.6 This combination of features does not seem to be known from, nor rendered obvious by, 
the available prior art. 

2.7 However, in order to avoid further clarity problems taking into account that the cross 
beams do not form part of the invention, the preamble of claim 1 should be drafted in the 
following way (changes in bold or strike-out mode): 

A locking connector (21 , 22) for a suspended ceiling grid comprising a main beam 
(20) and cross beams (26, 27), 

- wherein the locking connector (21) is designed to be stabbed through a slot (23) 
in the main beam (20) to lock with an opposing identical locking connector (22) 
already in the slot (23) and has a cantilevered locking latch (40) being integral with 
and pivoted from a base (41) in the locking connector (21), 

and 

- wherein, when the locking connector (21 , 22) is stabbed through the slot (23) in 
the main beam (20), the locking latch (40) is can be forced by a side of the slot 
(23) to flex toward the base (41 ) to permit the locking latch (40) to pass through the 
slot (23), and when the locking connector (21 , 22) has been stabbed through the 
slot (23), the locking latch (40) flexes can flex back to its relaxed position wherein 
it is pivoted away from the base (41). 

2.8 It is also noted that the reference sign 43 does not seem to appear in the figures and 
should therefore be deleted from the description, uniess it can be shown that it 
unambiguously corresponds to a given element disclosed in the figures (see Rule 
32(2)(i) EPC). 

2.9 Dependent claims 2 to 4 would also seem to be allowable with a revised independent 
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3. In order to expedite the procedure and to facilitate the examination of the conformity of 
the amended application with the requirements of Article 123(2) EPC, the applicant is 
requested to clearly identify atl amendments carried out, other than the ones suggested 
by the Examining Division, irrespective of whether they concern amendments by 
addition, replacement or deletion, and to indicate on which passages of the original 
application each of these amendments are based (EPO-Guideiines E-H, 1). 


EPO Form 2908 01 .91 CSX 


THIS PAGE INTENTIONALLY LEFT BLANK 
TO SERVE AS A SEPARATOR 


v.FUMER 


EBB1TM GH AU S 


FIN CK 


H AN O 


PATBNTANWALTE EUROPEAN PATENT, TRADEMARK AND DESIGN ATTORNEYS 

MAR1AH1LFPLATZ 3, D-81541 MONCHEN 
POSTADRESSE: POSTFACH 95 01 60, D-81517 M ON CHEN 
TELEFON (089) 45 92 20 TELEFAX (089) 48 20 58 
office@eurofnaTkpat.com 
www.euroTTiarkpat.de 


European Patent Office 
Erhardtstr. 27 

80469 Miinchen 


PROP.H.C DR. ALEXANDER v. FOnER* 

DIPL. -TNG. DIETER EBBINGHAUS* 

DRJNG, DIETER FTNOC 

DTPL-TNG. CHRISTIAN HANO 

DR. N1COIA1 v. FONER 

DR. SERGEJ SLOBOSHANTN 

' bis 2002/untfl 20O2 


IN COOPERATION WITH 

EUROMARKPAT 


RUSSIA 

UKRAINE 

UZBEKISTAN 

ESTONIA 

ALBANIA 

MONGOLIA 


MOSCOW 
KIEV 

TASHKENT 
TALLINN 
TIRANA 
UlAANBAATAR 


April 10, 2007 


04 026 847.6-2303 
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Our file: EPAD-86347.8 


In reply to the communication of March 2, 2007. 

New claims 1 to 4 are filed, on which the further examination procedure is to be based The 
wording of claim 1 has been substantially amended in accordance with the Examiner's sugges- 
tion pointed out in the communication identified above. However, to avoid a repetition the fea- 
ture "from the base (41) of the connector (21, 22)...." is not included in the characterizing part of 
the new claim 1, since this feature is already mentioned in the preamble of claim 1 as "... locking 
latch (40) being integral with and pivoted from a base (41) in the locking connector (21)....". Fur- 
ther, the wording of claim 2 has been brought into conformity with the amended wording of 
claim 1. A basis for these amendments can be found in the specification (see page 8, last para- 
graph). 

Further, an amended description page 3 is filed, which has been adapted with respect to the 
modified wording of the characterizing part of claim 1. Also, an amended figure 2a is filed, in 
which the previously not presented reference sign 43 is shown. An unambiguous disclosure of 
this amendment can be found in the description of the invention (see last paragraph on page 8). 


Grant of a patent is requested on the basis of new claims 1 to 4, original description pages 2, 6, 7 
and 9, amended description pages 1, 4, 5, 8 and 10 to 12 as filed with our letter of November 30, 
2006, new description page 3, original pages 1/4, 3/4 and 4/4 of the drawings and new page 2/4 
of the drawings. 

Auxiliarily, oral proceedings are requested should the Examining Division have any hesitations 
to grant a patent on the basis of the attached claims. 

Editorial amendments can be discussed by phone. 
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CLAIMS 

1 . A locking connector (21 , 22) for a suspended ceiling grid comprising a main beam 
(20) and cross beams (26, 27), 

wherein the locking connector (21) is designed to be stabbed through a slot 
(23) in the main beam (20) to lock with an opposing identical locking connec- 
tor (22) already in the slot (23) and has a cantilevered locking latch (40) being 
integral with and pivoted from a base (41) in the locking connector (21), and 
wherein, when the locking connector (21, 22) is stabbed through the slot (23) 
in the main beam (20), the locking latch (40) can be forced by a side of the slot 
(23) to flex toward the base (41) to permit the locking latch (40) to pass 
through the slot (23), and when the locking connector (21, 22) has been 
stabbed through the slot (23), the locking latch (40) can flex back to its relaxed 
position wherein it is pivoted away from the base (41), 
characterized in that the locking latch (40) is formed with a curved portion before ex- 
tending in straight lever fashion. 

2. The locking connector according to claim 1, characterized in that the curved portion 
forms a radius of about 0.1 cm (0.04 inches). 

3. The locking connector according to claim 1 , characterized in that the locking latch 
(40) has a straight portion (43) which forms an angle of about 42° with the base (41). 

4. The locking connector according to claim 1 , characterized in that a delay in contact 
between the side of the slot (23) and the locking latch (40) is provided when the lock- 
ing connector (21, 22) is stabbed through the slot (23). 
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depressed as it passes into the slot to achieve such horizontal alignment. Hence, the 
profile of the leading edge of the connector is tapered to guide the connector during 
its travel through the main beam slot. 

Such connectors are | woll known in th e pr i or ort and ar ejdisclosed, for instance, ^ 
|l n t h e above roforrod to paten t s] /**~°*' a*^** A? * 

[ ^Numorouc cuch connoctionc must bo mado to oroato a coiling grid! ] 


_ SUMMARY OF THE PRESENT INVENTION 

j jho prior art otab in oonnootor doooribod abovo io improved oo ) that (intakes 
much less force, and less work, io make the connection. 

There is less work and less force necessary, because, in inserting the second 
connector into the reduced area of the slot of the main beam, (1) there is a delay in 
the contact between the locking latch and the side of the slot, so that during the 
delay, (2) elements in the ensuing connection are positioned while offering the least 
resistance from frictional forces to such positioning, and (3) when contact between 
elements does occur, the elements are positioned to offer the least resistance to 
making a connection. 


To achieve the above, the locking latch, which in its unflexed position, must 
extend laterally far enough out from the base of the connector to prevent withdrawal 
of the first connector through the slot before the second connector is inserted, [is 
piv o t o d from tho connootor baoo in an arc, rathor than in an aouto bond ao in tho 


t 7 w, ,., w*i i wvmiv wvrna wv/ u i u iv 

prior artl *? ^ - yc^-C^ ex/^,^™ 

This, as set forth in (1) above, delays contact between the latch and the side of 
the slot, when the second connector is inserted into the slot and, as set forth in (2) 
above, such contact is made further out along the latch from the pivot point, closer to 
the end of the latch, creating a longer lever arm, so that less force is needed to close 
the latch. 
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Communication under Rule 71(3) EPC 


You are informed that the Examining Division intends to grant a European patent on the basis of the 
above application with the text and drawings as indicated below: 


In the text for the Contracting States: ^ „. ™ 
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Description, Pages 

2, 6, 7, 9 

1,4, 5, 8,10-12 
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as originally filed 

received on 30.1 1 .2006 with letter of 30.1 1 .2006 
received on 10.04.2007 with letter of 10.04.2007 


Claims, Numbers 
1-4 


received on 10.04.2007 with letter of 10.04.2007 


Drawings, Sheets 

1,3,4 
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as originally filed 

received on 10.04.2007 with letter of 10.04.2007 


A copy of the relevant documents is enclosed 


Registered Letter 

EPO Form 2004 12.07CSX 


Date 24.04.2008 


Sheet 2 


Application No.: 04 026 847.6 


The title of the invention in the three official languages of the European Patent Office, the international 
patent classification, the designated Contracting States, the registered name of the applicant and the 
bibliographic data are shown on the attached EPO Form 2056. 


You are requested within a non-extendable period of four months of notification of this communication 
1 . to file 1 set of translations of the claim(s) in the two other EPO official languages; 

EUR 

2a. to pay the fee for grant including the fee for printing up to and including 35 pages; 

Reference 007 790.00 

2b. to pay the printing fee for the 36th and each subsequent page; 
number of pages: 0 

Reference 008 0.00 

3. to pay the additional claim fee(s) (R. 71 (6) EPC); 
number of claims fees payable: 

Reference 016 0.00 
Total amount 790.00 


The mention of the grant of the patent shall be published in the European Patent Bulletin as soon as 
possible after the requirements concerning the translation of the claims and the payment of the fees for 
grant and printing, claims fees, designation fees and renewal fees as laid down in Rule 71(3), (4), (6) and 
(8) and (9) EPC are fulfilled. 

Any divisional applications relating to this European patent application must be filed directly at the 
European Patent Office in Munich, The Hague or Berlin in accordance with Article 76(1) and Rule 36 EPC 
before the date on which the European Patent Bulletin mentions the grant of the patent (see Art. 97(3) 
EPC and OJ EPO 2£002, 112). 

If you do not approve the text intended for grant but wish to request amendments or corrections, the 
procedure described in Rule 71(4) EPC is to be followed. 

If this communication is based upon an auxiliary request, and you reply within the time limit set that you 
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BACKGROUND OF THE INVENTION 
Fie l d of the Invorrtionj 

Suspended ceilings are used extensively in commercial and industrial buildings. 
In such ceilings, a metal grid framework of interconnected main beams and cross 
beams is hung from a structural ceiling by wires. The grid supports acoustical panels 
in rectangular openings formed in the grid. 

This invention relates to |thej connectors used in the grid to join a pair of 
opposing cross beams and a main beam at grid intersections. 


j- P ri o r Art j 


Suspended ceilings having metal beams intenronnepted into a grid that 
supports panels are well known(ll.S. Patents 5,839,246 and 6,178,712, for instance], 
^ incorporat e d h e r e in by ref e renc e , show such soilings } 

The grid in such ceilings has, at each grid intersection, a pair of opposing cross 
beams and a main beam that form a connection. 

^ Tho procont invention rolatos to cuch a connoction j 

Each cross beam in such a connection has a connector at its end that is thrust, 
or stabbed-in, from opposing sides of the main beam, through a slot in the main 
beam. The connectors are all identical. 



The connector that is first inserted into the slot is prevented from being 
withdrawn back out of the slot by the cantilevered latch in the connector, in the form 
of a pivoted flexible leaf spring. Such latch, which is integral with the connector base 
and formed therefrom by punching, is biased toward an open position. The latch, 
which is cantilevered at an angle from the base of the connector, flexes toward a 
closed position under the restraint of the side of the slot when the connector is 
stabbed through the slot to make the connection, but which then reflexes back to its 
biased rest position to prevent withdrawal of the connector back out of the slot 

Another connector on an opposing cross beam, identical to the first connector 
thrust through the slot, is then stabbed through the slot in the reduced space in the 
slot alongside the first. The latch on the connector contacts the side of the slot close 
to the latch pivot, and is flexed toward a closed position. 

In inserting particularly the second connector into the slot, with a linear stab-in 
motion, substantial work and force are necessary to make the connection. 

This resistance arises virtually immediately as the second connector into the 
slot enters the slot, and continues throughout the travel of the connector until it is 
seated in a locked position, as described below, with the first connector into the slot 

Both connectors interconnect when the second connector into the slot is fully 
inserted. Detents formed from the connector base, in the form of bulbs, that have a 
cam side and a locking side, and the ends of the connectors, flex and reflex to 
engage in what is sometimes referred to as a connector-to-connector lock, or 
"handshake" lock. Such a "handshake" connection between the connectors prevents 
the connectors from being pulled apart lineally out of the slot. The connectors are 
kept laterally and vertically together by the slot in the main beam. 

In the seated locked position, the second connector is horizontally aligned with 
the first connector within the confines of the slot, so that the locking detents on the 
connectors are engaged and retained at the same level to form the connector-to- 
connector lock. Generally, the second connector must be either elevated or 
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depressed as it passes into the slot to achieve such horizontal alignment. Hence, the 
profile of the leading edge of the connector is tapered to guide the connector during 
its travel through the main beam slot. 

Such connectors are feeH known in tho prior art ond ftfe jdisclosed, for instance, ^ 
[i n the ab o ve referred l o patente ) ^ 4> <* 4~r^y> ******* 
/ex « aaS&»* <* s ******* ~f 

[ Numerous such connoctions must bo mado to croato a coiling gridj 


SUMMARY OF THE PRESENT INVENTION 

j jho prior art stab - i n oonnootor doGoribod abovo 8 0 i mprovod ae jthat ^ takes 
much less force, and less work, to make the connection. 


There is less work and less force necessary, because, in inserting the second 
connector into the reduced area of the slot of the main beam, (1) there is a delay in 
the contact between the locking latch and the side of the slot, so that during the 
delay, (2) elements in the ensuing connection are positioned while offering the least 
resistance from frictional forces to such positioning, and (3) when contact between 
elements does occur, the elements are positioned to offer the least resistance to 
making a connection. 

To achieve the above, the locking latch, which in its unflexed position, must 
extend laterally far enough out from the base of the connector to prevent withdrawal 
of the first connector through the slot before the second connector is inserted, jto' 
pivotod from the connector baco i n an arc, rathor than in an oouto bond as in tho ^ 
pri or a rtTl '"f ^**~° 4r * y m <^v»**r«*r js*»*4v>n £c/**e 

This, as set forth in (1) above, delays contact between the latch and the side of 
the slot, when the second connector is inserted into the slot and, as set forth in (2) 
above, such contact is made further out along the latch from the pivot point, closer to 
the end of the latch, creating a longer lever arm, so that less force is needed to close 
the latch. 
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The outward end of the locking latch in an unflexed position, extends to the 
same position as the prior art straight tatch pivoted at a sharp, acute angle. This 
position is necessary, so that the connector cannot be withdrawn after the latch 
passes through the slot. 

Also, during the delay in (1) above, the second connector into the slot is being 
positioned vertically by the taper on the leading end of the connector, which engages 
either the top or bottom of the slot, to the same horizontal level as the first connector, 
without frictional resistance created in the connection of the prior art, where the 
locking latch, virtually immediately, forces the first and second connection laterally 
together. 

By adjusting the second connector into the slot more quickly vertically as it 
travels throughjhe sloj^ihis- ^ocond connootor, whon jthe locking detents and 
connector ends*engage[ifMh^^fl^dng, are in a position, as set forth in (3) above, 
to offer the least resistance toftlexif»] ^t/ - ""** 


BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a right side elevational of a connection of two cross beams through 
a slot in the main beam, showing the connectors of the invention engaged in a 
connector-to-connector lock. 

Figure 2 is a right side elevational view of the connector of the invention, shown 
in the connection of Figure 1 . 

Figure 2a is a top sectional view of the connector of the invention, taken on the 
line A-A of Figure 2, with an enlarged circled portion showing the latch of the 
invention. 


Figures 3 and 3a are views of a prior art corresponding to the views of Figures 
2 and 2a. 


® 


Figure 3 is a side elevational view of a prior art connector. 

Figure 3a is a top sectional view of a prior art connector taken on the line A-A of 
Figure 3, with an enlarged circled portion showing a prior art latch. 

Figure 4 is a group of graphs, 4a, 4b, and 4c which represent the forces 
involved in making a connection. 

Figure 4a is a graph of the force necessary to overcome resistance in making 
the connection of the prior art. 

Figure 4b is a graph of the force necessary to overcome resistance in making 
the connection of the invention. 

Figure 4c is a graph of the forces represented in 4a and 4b, overlapped. 


DESCRIPTION OF THE PREFERRED EMBODIMENT 


The Prior Art 

U.S. Patent 5,839,246, incorporate*^^ reference, is representative of 

the prior art connegtioivw^^ by this invention. The connection itself, 

jthod of making such connection, is set forth in detail in the *246 patent. 

In the present drawings, a connection of the invention is shown in Figures 1,1a, <*«<C 
[ w i th tho improvement oj the invention'shown more clearly in Figure 2 and 2a. In the 
present connection, main beam 20, shown in cross section, extends longitudinally in 
a ceiling grid. Identical connectors 21 and 22 have been stabbed through a slot 23 in 
the web 25 of the main beam 20 and interconnect. The connectors 21 and 22 are 
connected respectively to cross beams 26 and 27 by rivets at 28. 
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In the connection, the following occurs: 

(1) End 30 of connector 21 engages detent 31 to form a connector-to- 
connector connection, as does end 32 of connector 22 engage detent 33; 

(2) Locking latches 40 on connector 21 and connector 22 are in an unflexed 
position; 


(3) Backstops 35 and 36 on connectors 21 and 22 secure the ends 30 and 32 
in the connector-to-connector lock; 

and 

(4) Connectors 21 and 22 are kept laterally and vertically constrained within 
slot 23 by the cross sectional configuration of the connectors, as well known in 
the art. 


The general configuration so far described conforms to the prior art. 

In making the connection shown in Figures 1 and 1a, and in the cited patents, a 
first connector, either connector 21 or 22, both being identical, is thrust or stabbed 
through the slot 23 in the prior art manner. In this explanation, it will assume 
connector 21 is first thrust through the slot 

Locking latch 40 contacts side of slot 23 and is flexed enough to allow the latch 
40 to pass through slot 23 and reflex back to a rest position, in a one way movement. 
In this position, the first connector 21 through the slot is retained within the slot 23. 

The second connector 22 is then thrust through the slot 23 along side the first 
connector 21 through the slot 23. Again, locking latch 40 contacts side of slot 23, but 
now there is less room in the slot because a connector has already been inserted. 
The second connector 22 into the slot, as it is thrust through the slot 23, flexes the 
latch 40 toward a closed position, until the latch passes through the slot after which it 
flexes open to a rest position. The connectors 21 and 22 also form a connector-to- 
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connector lock at this point, as seen in Figure 1, wherein the detents 31 and 33 and 
the beam ends 30 and 32 have flexed and then reflexed into a locked position, at 
rest. 

In these stab-in connections, as the second connector into the slot, for instance 
connector 22, travels through the slot 23 to a seated position, after the first connector 
21 into the slot has been inserted, the following occurs: 

The second connector 22 is adjusted vertically within the slot 23. 

The second connector 22 is forced laterally by a side of the slot 23 against 
the first connector 21 . 

The locking latch 40 on the second connector 22 is flexed toward a closed 
position by a side of the slot 23 until the latch 40 passes through the slot 
23, and then it springs open to a rest position as seen for instance in 
Figure 1 . 

The locking detents 31 and 33 and connector ends 30 and 32 on the first 
and second connectors 21 and 22 are flexed apart as they contact one 
another, and then reflexed into a locking position. 

In the prior art, (1) through (4) above overlapped or occurred virtually 
simultaneously, so that the force and work required to complete a connection 10 was 
not only the sum of the forces necessary to overcome the sum of the individual 
resistances created by (1), (2), (3) and (4) referred to immediately above, but also 
the force and work to overcome the friction created when forces (1) , (2) , (3) and (4) 
overlapped, or occurred simultaneously. These frictional resistances included: 

a. The friction between the latch 40 on the second connector 22 and the side 
of the slot 23 as the second connector 22 was being positioned vertically 
in the slot 23. 

b. The friction laterally between the batse of the connectors 21 and 22. 


(D 
(2) 

(3) 


(4) 
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a The friction between the top or bottom of the second connector 22 and the 
top or bottom of the slot 23 as the second connector 22 was being 
positioned vertically within the slot 23* 

d The friction between the detents 31 and 33 and ends 30 and 32 on the 
first connector 21 into the slot and second connector 22 into the slot 23 as 
the second connector 22 was being vertically positioned within the slot 23. 

In the prior art, in an attempt to reduce the total force and work required, the 
taper 37 or slope on the leading edge of a prior art connector 15, as seen in Figure 3, 
) was made at a gradual incline, so the frictional forces could be spread throughout the 
length of the insertion, as the second connector into the slot 23 was being adjusted 
vertically. 


| Tho Present Improve me n t ] ! 


The present fc mprovomont j reduces substantially the force necessary to 
overcome the resistance from the frictions (a), (b), (c) and (d) above and the forces 
necessary in (3) above to flex the locking latch 40 of the invention toward a closed 
position, and in (4) above to ffex the detents 31 and 33 and ends 30 and 32 relative 
to one another to create the connector-to-connector interlock. 

As in the prior art, in the present jj mprovomont ) the cantilevered leaf spring latch 
40 continues to be formed, as by punching, from the connector base 39, as seen, for 
instance, in Figures 2 and 2a. The latch of the prior art, designated 10 as seen in 
Figures 3 and 3a, is in the form of a straight lever 1 1 , pivoted at 12. It forms an acute 
sharp angle with the base 13 of prior art connector 15. 

,n thepmprciwomonl ouihj invention, the latch of the invention 40, as seen in 
Figures 2 and 2a, herein, is formed from the base 41 with a radius 42, for instance ^^=»-w 
(^04 inches), before extending in straight lever fashion. The straight portion 43 of the 
latch of the invention 40 forms an angle of about 429 with the base 41 . Such a curve 
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in locking latch 40 increases the distance 46 the second connector 21 or 22, enters 
into the slot 23 before it contacts the side of the slot 23 at 47 to create a resistance 
from such latch of the invention 40 against the side of the slot 23. Such a curved 
locking latch of the invention 40 also reduces the distance 48 the latch of the 
invention 40 is in contact with the side of the slot 23 as it is being flexed toward a 
closed position as it passes through the slot 23, since it contacts the latch 40 closer 
to the end of the latch than does prior art straight latch 10. 

Representative dimensions for the locking latch 40 of the invention are shown 
in Figure 2a. 

Further, the first contact of the latch of the invention 40 with the side of the slot 
23 is further out from the point 51 of the latch of the invention 40 where it is joined to 
on the base 41 , since part of the curved part of the latch of the invention 40 extends 
in the plane of the base 41 and is not exposed to contact by the side of the slot 23. 
Point 51 is the cutting start and the bending start of the latch of the invention 40 as 
seen in Figure 2a. 

Thus, the force exerted by the side of the slot 23 as the latch of the invention 40 
passes through the slot is applied further from the pivot point 51 than in the prior art, 
thus requiring less force to pivot the latch of the invention 40, than in the prior art 
straight lever latch 10, since the force has a greater lever arm in the latch of the 
invention 40 when it meets the side of slot 23 as it is thrust into the connection. 

Thus, less force over a shorter distance is required to collapse the latch of the 
invention 40 than was required to collapse latch 10 in the prior art. This results in 
substantially less work that has to be done to make a connection. This beneficial 
effect in one connection, is multiplied by the many connections required in forming a 
ceiling grid for a suspended ceiling. 

In the connection improved by the present invention, during the time the 
connector is being inserted, it is necessary to adjust the connector vertically, so that 
when fully inserted, the connector fits vertically into the slot 23 . 
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Since the force necessary to collapse the latch 10 of the prior art was - 
substantial, and arose near the leading edge of the connector, the taper that guided 
the connector vertically to its fully seated position so that the connector was in place 
vertically when fully inserted, was gradual, to limit the added resistance at any one 
point in the insertion. 

Thus, even when the connector-to-connector interlock was being created, 
wherein the detents were flexing, the connector was still being adjusted vertically, in 
view of such necessity to make the taper gradual rather than abrupt, thereby creating 
still more resistance. 


In the present invention, the taper 38 at the leading edge of the connector 21, ^ 
22 is made relatively abrupt, at a steeper angle, so that a relative immediate 
adjustment is made vertically to the connector as it is being inserted into the slot 23. 
Even though a more steep, immediate adjustment would normally require a greater 
insertion force than that of a gradual insertion, there is less, rather than more force 
required. This reduction in force is obtained by the delayed contact of the locking 
latch of the invention 40 with the side of slot 23, since there is virtually no drag or 
resistance from the locking latch of the invention 40. 

There is a further benefit that is achieved by early vertical positioning of the 
connector within the slot 23 during insertion. As the detents 31 and 33, and the ends 
30 and 32 of the first and second connectors of the invention 20 and 21 come into 
contact, the detents and ends are at a position relative to one another, vertically, 
where there is least resistance to flexing of these elements laterally into the locking 
position. Whereas in the prior art, contact was made between detents and ends, and 
force was exerted between these elements, off-center from their most flexible 
position, the force required to flex the detents and ends, was again substantial. 

^^^'Sures 3 and 3a show a prior art^n^ector, while Figures 2 and 2a show a 
* connectorij y i th - tho improvcmcnj of the'invention. 


As seen in Figures 3 and 3a, prior art latch 10 in the form of straight lever 1 1, is 
pivoted at an acute angle to base 13 of a prior art connector 15. Dotted line 17 


represents, in the enlarged portion, the side of slot 23 as the connector 15 of the 
prior art is inserted into the slot 23. The prior art connector 15 travels the distance at 
16 before it encounters the side of the slot at 19, which is at a distance 18 from the 
end of the prior art latch 1 0: 

In Figures 2 and 2a, there is shown the connector of the invention 22, which is 
identical to the connector of the Invention 21, with the latch of the invention 40. 
Again, as in Figure 3a, dotted line 17 in the enlarged portion, represents the side of 
slot 23 as the connector 22 is inserted Into the slot 23. The connector 22 travels the 
distance 46 before it encounters the side of the slot 23 at 47. This is a distance 48 
from the end of the latch of the invention 40. 

The benefits of the present {i mprovemen t} over the prior art are shown 
graphically in Figures 4a, 4b and 4c. 

Figure 4, including 4a, 4b, and 4c, shows the resistances encountered in a prior 
art connection compared to the forces encountered in a connection with the 
improved connector of the invention. 

In the prior art, the line from 80 to 81 represents the resistance encountered 
during the initial insertion of the second connector into the slot, while the latch 10 is 
being flexed from its initial contact with the side of the slot 23, until the resistance 
reaches its highest at about 27 pounds at point 81 . 

The contact of the straight lever 1 1 of prior art latch 10 is relatively close to the 
pivot 12 during this travel. At 81 , there is a drop off in resistance during travel to point 
82 to about 10 pounds. The straight lever latch 10 of the prior art during this drop off, 
contacts the side of the slot 23 further out along its straight lever 1 1 , as it travels 
through the slot 23, so less force is necessary, since the lever arm is longer than at 
the initial contact. 

At 82 there is a rise again in resistance due to the ftexing of the detents 31 and 
33 and connector ends 30 and 32 while they are forming a connector-to-connector 
lock. The resistance rises to point 83 at which point the connector-to-connector lock 


is completed, and all elements have Feflexed to a rest position with no further 
resistance or movement occurring. 

The forces required to overcome the resistance encountered in making a 
connection with the improvement of the invention is shown graphically in Figure 4a. 
The same movement of the second connector 22 into the slot 23, having the latch of 
the invention 40, is shown, as was shown with the prior art connector, in Figure 4a. 
Initial contact with the side of the slot 23 occurs at 90 and rises to 91 where there is a 
resistance of about 14 pounds. There is a very slight drop off in resistance as the 
latch of the invention 40 passes through the slot The resistance then rises to point 
93 at about 16 pounds while the connector-to-connector lock is being formed as the 
detents 31 and 33 and connector ends 30 and 32 are flexing, after which there is a 
drop off at point 94, where all resistance ends after the connectoNo-connector lock 
is formed. 

The force necessary, and the distance over which the force must be applied, is 
obviously remarkably less, in making the connection, with {the prosont improv e mon tl 
[W| the connector* /3*<^9^/~<^<**£aa?. 

Figure 4c overlaps the charts of Figures 4a and 4b with the locked position of 
the prior art connection, and the connection of the invention as an overlapped 
common point along the horizontal axis at 96. AX in the chart represent the distance 
of the delay in contact between the prior art latch 15, and the latch of the invention 
40, with the side 17 of the slot 23, as the second connector into the slot is being 
inserted. Again, Figure 4c, in chart form, represents the substantial reduction in 
force, and work necessary to make the present connection, over that to make the 
prior art connection. 



Printed: 16-04-2007 


CLMS; 


EP 04 026 847, 


04^26-347^2303 " 


• CP A D 0001 7.0- 


P 


CLAIMS 


2. 


3. 


A locking connector (21, 22) for a suspended ceiling grid comprising a main beam 
(20) and cross beams (26, 27), 

wherein the locking connector (21) is designed to be stabbed through a slot 
(23) in the main beam (20) to lock with an opposing identical locking connec- 
tor (22) already in the slot (23) and has a cantilevered locking latch (40) being 
integral with and pivoted from a base (41) in the locking connector (21), and 
wherein, when the locking connector (21, 22) is stabbed through the slot (23) 
in the main beam (20), the locking latch (40) can be forced by a side of the slot 
(23) to flex toward the base (41) to permit the locking latch (40) to pass 
through the slot (23), and when the locking connector (21, 22) has been 
stabbed through the slot (23), the locking latch (40) can flex back to its relaxed 
position wherein it is pivoted away from the base (41), 
characterized in that the locking latch (40) is formed with a curved portion before ex- 
tending in straight lever fashion. 

The locking connector according to claim 1, characterized in that the curved portion 
forms a radius of about 0. 1 cm (0.04 inches). 

The locking connector according to claim I, characterized in that the locking latch 
(40) has a straight portion (43) which forms an angle of about 42° with the base (41). 

The locking connector according to claim 1, characterized in that a delay in contact 
between the side of the slot (23) and the locking latch (40) is provided when the lock- 
ing connector (21, 22) is stabbed through the slot (23). 
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CONNECTEUR DE VERROUILLAGE 


ARRIERE-PLAN DE L'INVENTION 


5 


Des plafonds suspendus sont largement utilises dans les batiments 
commerciaux et industriels. Dans de tels plafonds, une ossature de grille 
metallique de poutres principales et de traverses interconnectees est accrochee 
a un plafond de construction par des cables. La grille supporte des panneaux 
1 0 acoustiques dans des ouvertures rectangulaires formees dans la grille. 

Cette invention concerne des connecteurs de verrouillage utilises dans la grille 
pour raccorder une paire de traverses opposees et une poutre principale au 
niveau des intersections de la grille. 


Des plafonds suspendus comportant des poutres metalliques interconnectees 
dans une grille qui supporte des panneaux sont bien connus (Brevets des 
Etats-Unis U.S. 5 839 246 ou U.S. 6 178 712, par exemple). 

20 La grille dans de tels plafonds comporte, au niveau de chaque intersection de 
grille, une paire de traverses opposees et une poutre principale qui forment une 
connexion. 


15 



Chaque traverse dans une telle connexion comporte un connecteur au niveau 
de son extremite qui est pousse, ou plante, depuis les cotes opposes de la 
poutre principale, a travers une fente dans la poutre principale. Les connecteurs 
sont tous identiques. 

5 

Le connecteur qui est tout d'abord insere dans la fente est empeche d'etre retire 
hors de la fente par le loquet en porte-a-faux dans le connecteur, sous la forme 
d'un ressort a lame flexible pivotant. Un tel loquet, qui est une partie integrante 
de la base du connecteur et forme a partir de celle-ci par poinconnage, est 
10 sollicite vers une position ouverte. Le loquet, qui est en porte-a-faux a un angle 
par rapport a la base du connecteur, flechit vers une position fermee en etant 
limite par le cote de la fente lorsque le connecteur est plante a travers la fente 
pour realiser la connexion, mais flechit ensuite vers Tarriere vers sa position de 
repos sollicitee pour empecher le retrait du connecteur hors de la fente. 

15 

Un autre connecteur sur une traverse opposee, identique au premier 
connecteur pousse a travers la fente, est ensuite plante a travers la fente dans 
I'espace reduit dans la fente a cote du premier. Le loquet sur le connecteur 
contacte le cote de la fente pres de I'axe du loquet, et est flechi vers une 
20 position fermee. 

Particulierement en inserant le deuxieme connecteur dans la fente, avec un 
mouvement de plantage lineaire, un travail et une force substantiels sont 
necessaires pour effectuer la connexion. 

25 

La resistance survient pratiquement immediatement a mesure que le deuxieme 
connecteur dans la fente entre dans la fente, et continue tout au long du 
deplacement du connecteur jusqu'a ce qu'il repose dans une position 
verrouillee, comme on le decrira ci-dessous, avec le premier connecteur dans la 
30 fente. 



Les deux connecteurs s'interconnectent lorsque le deuxieme connecteur est 
entierement insere dans la fente. Des crans formes a partir de la base du 
connecteur, sous la forme de bulbes, qui comportent un cote came et un cote 
verrouillage, et les extremites des connecteurs, flechissent et flechissent en 
5 retour pour se mettre en prise selon ce que Ton appelle quelquefois un 
verrouillage connecteur-a-connecteur, ou verrouillage « de liaison ». Une telle 
connexion « de liaison » entre les connecteurs empeche les connecteurs d'etre 
lineairement tires a ecart hors de la fente. Les connecteurs sont maintenus 
lateralement et verticalement ensemble par la fente dans la poutre principale. 

10 

Dans la position verrouillee de repos, le deuxieme connecteur est aligne 
horizontalement avec le premier connecteur a I'interieur des limites de la fente, 
de sorte que les crans de verrouillage sur les connecteurs sont engages et 
retenus au meme niveau pour former le verrouillage connecteur-a-connecteur. 
15 Generalement, le deuxieme connecteur doit etre soit eleve soit enfonce a 
mesure qu'il passe dans la fente pour atteindre un tel alignement horizontal. 
Ainsi, le profil du bord d'attaque du connecteur est effile pour guider le 
connecteur pendant son deplacement a travers la fente de la poutre principale. 

20 De tels connecteurs de type generique sont decrits, par exemple, dans les 
documents U.S. 5 839 246 ou U.S. 4 317 641. Cette technique anterieure 
concerne un connecteur de verrouillage pour une grille de plafond suspendu 
telle que decrite dans le preambule de la revendication 1 . 

25 RESUME DE LA PRESENTE INVENTION 

Le but de la presente invention est de proposer un connecteur de verrouillage 
qui necessite beaucoup moins de force et moins de travail pour effectuer la 
connexion. 

30 

Moins de travail et moins de force sont necessaires du fait que, en inserant le 
deuxieme connecteur dans la zone reduite de la fente de la poutre principale, 



(1) il existe un retard de contact entre le loquet de verrouillage et le cote de la 
fente, de sorte que pendant le retard, (2) des elements lors de la connexion 
suivante sont positionnes tout en offrant une moindre resistance aux forces de 
friction a une telle position, et (3) lorsque le contact entre les elements se 
produit, les elements sont positionnes pour offrir une moindre resistance a la 
realisation d'une connexion. 

Pour atteindre ce qui precede, le loquet de verrouillage, qui dans sa position 
non flechie, doit s'etendre lateralement suffisamment loin hors de la base du 
connecteur pour empecher le retrait du premier connecteur a travers la fente 
avant que le deuxieme connecteur soit insere, est forme avec une partie 
incurvee avant de s'etendre a la maniere d'un levier rectiligne. 

Ceci, tel que mis en avant en (1) ci-dessus, retarde le contact entre le loquet et 
le cote de la fente, lorsque le deuxieme connecteur est insere dans la fente, et 
tel que mis en avant en (2) ci-dessus, un tel contact est etabli en outre le long 
du loquet par rapport au point de pivot, plus pres de l'extremite du loquet, 
creant un bras de levier plus long, de sorte que moins de force est necessaire 
pour fermer le loquet. 

L'extremite exterieure du loquet de verrouillage dans une position non flechie, 
s'etend vers la meme position que le loquet rectiligne de la technique anterieure 
pivote a un angle aigu pointu. Cette position est necessaire, de sorte que le 
connecteur ne peut pas etre retire apres que le loquet ait traverse la fente. 

De meme, pendant le retard en (1) ci-dessus, le deuxieme connecteur dans la 
fente est positionne verticalement par la conicite de l'extremite avant du 
connecteur, qui s'engage soit avec le haut soit avec le bas de la fente, au 
meme niveau horizontal que le premier connecteur, sans resistance a la friction 
creee dans la connexion de la technique anterieure, ou le loquet de verrouillage 
force pratiquement immediatement les premiere et deuxieme connexions 
lateralement ensemble. 


En ajustant le deuxieme connecteur dans la fente plus rapidement 
verticalement a mesure qu'il se deplace a travers la fente, les crans de 
verrouillage et les extremites de connecteur qui s'engagent ensemble par 
flexion se trouvent dans une position telle que mise en avant en (3) ci-dessus, 
pour offrir une moindre resistance a une telle mise en prise. 

BREVE DESCRIPTION PES DESSINS 

La Figure 1 est une vue laterale droite en elevation d'une connexion de deux 
traverses a travers une fente dans la poutre principale, montrant les 
connecteurs de I'invention engages selon un verrouillage connecteur-a- 
connecteur. 

La Figure 2 est une vue laterale droite en elevation du connecteur de 
I'invention, representee dans la connexion de la Figure 1 . 

La Figure 2a est une vue en coupe de dessus du connecteur de I'invention, 
prise sur la ligne A-A de la Figure 2, avec une partie entouree agrandie 
montrant le loquet de I'invention. 

Les Figures 3 et 3a sont des vues d'une technique anterieure correspondant 
aux vues des Figures 2 et 2a. 

La Figure 3 est une vue en elevation laterale d'un connecteur de la technique 
anterieure. 

La Figure 3a est une vue en coupe de dessus d'un connecteur de la technique 
anterieure prise sur la ligne A-A de la Figure 3, avec une partie entouree 
agrandie montrant un loquet de la technique anterieure. 

La Figure 4 est un ensemble de graphiques 4a, 4b et 4c qui represented les 
forces impliquees dans la realisation d'une connexion. 


(3 


La Figure 4a est un graphique de la force necessaire pour surmonter la 
resistance dans la realisation de la connexion de la technique anterieure. 

La Figure 4b est un graphique de la force necessaire pour surmonter la 
resistance dans la realisation de la connexion de I'invention. 

La figure 4c est un graphique des forces representees sur les figures 4a et 4b 
superposees. 

DESCRIPTION DU MODE DE REALISATION PREFERE 

Sur les presents dessins, une connexion de I'invention est montree sur les 
Figures 1, 1a et I'invention est montree plus clairement sur les Figures 2 et 2a. 
Dans la presente connexion, la poutre principale 20, representee en coupe, 
s'etend longitudinalement dans une grille de plafond. Des connecteurs 
identiques 21 et 22 ont ete plantes a travers une fente 23 dans I'ame 25 de la 
poutre principale 20 et interconnects. Les connecteurs 21 et 22 sont 
connectes respectivement aux traverses 26 et 27 par des rivets en 28. 

Dans la connexion, il se produit ce qui suit : 

(1) L'extremite 30 du connecteur 21 engage le cran 31 pour former une 
connexion connecteur-a-connecteur, comme le fait l'extremite 32 du 
connecteur 22 qui engage le cran 33 ; 

(2) Les loquets de verrouillage 40 sur le connecteur 21 et le connecteur 
22 se trouvent dans une position non flechie ; 

(3) Des antireculs 35 et 36 sur les connecteurs 21 et 22 fixent les 
extremites 30 et 32 dans le verrouillage connecteur-a-connecteur ; 

et 



(4) Les connecteurs 21 et 22 sont maintenus lateralement et 
verticalement contraints a I'interieur de la fente 23 par la configuration en 
section transversale des connecteurs, comme cela est bien connu dans 
la technique. 

La configuration generale decrite jusqu'ici se conforme a la technique 
anterieure. 

Dans la realisation de la connexion representee sur les Figures 1 et 1a, ainsi 
que dans les brevets cites, un premier connecteur, soit le connecteur 21 soit le 
connecteur 22, tous deux etant identiques, est pousse ou plante a travers la 
fente 23 a la maniere de la technique anterieure. Dans cette explication, on 
suppose que le connecteur 21 est tout d'abord pousse a travers la fente. 

Le loquet de verrouillage 40 contacte le cote de la fente 23 et est flechi 
suffisamment pour permettre au loquet 40 de passer a travers la fente 23 et 
flechi de nouveau en retour vers une position de repos, dans un mouvement 
unidirectionnel. Dans cette position, le premier connecteur 21 a travers la fente 
est retenu a I'interieur de la fente 23. 

Le deuxieme connecteur 22 est ensuite pousse a travers la fente 23 le long du 
cote du premier connecteur 21 a travers la fente 23. De nouveau, le loquet de 
verrouillage 40 contacte le cote de la fente 23, mais maintenant il y a moins 
d'espace dans la fente du fait qu'un connecteur a deja ete insere. Le deuxieme 
connecteur 22 dans la fente, a mesure qu'il est pousse a travers la fente 23, fait 
flechir le loquet 40 vers une position fermee, jusqu'a ce que le loquet passe a 
travers la fente apres quoi il flechit vers une position de repos ouverte. Les 
connecteurs 21 et 22 forment egalement un verrouillage connecteur-a- 
connecteur a ce point, comme on peut le voir sur la Figure 1 , sur laquelle les 
crans 31 et 33 et les extremites des poutres 30 et 32 ont flechi puis flechi de 
nouveau dans une position verrouillee au repos. 


Dans ces connexions a enfoncement, a mesure que le deuxieme connecteur 
dans la fente, par exemple le connecteur 22, se deplace a travers la fente 23 
vers une position de repos, apres que le premier connecteur 21 ait ete insere 
dans la fente, il se produit ce qui suit : 

5 

(1) Le deuxieme connecteur 22 est ajuste verticalement a I'interieur de la 

fente 23. 

(2) Le deuxieme connecteur 22 est force lateralement par un cote de la 
1 0 fente 23 contre le premier connecteur 21 . 

(3) Le loquet de verrouillage 40 sur le deuxieme connecteur 22 est flechi 

vers une position fermee par un cote de la fente 23 jusqu'a ce que 
le loquet 40 passe a travers la fente 23, puis s'ouvre par action de 
15 ressort a une position de repos comme on peut le voir par 

exemple sur la Figure 1 . 

(4) Les crans de verrouillage 31 et 33 et les extremites de connecteurs 

30 et 32 des premier et deuxieme connecteurs 21 et 22 sont 
20 flechis a ecart etant donnes qu'ils se contactent I'un I'autre, puis 

flechis de nouveau dans une position de verrouillage. 

Dans la technique anterieure, (1) a (4) ci-dessus se chevauchaient ou se 
produisaient pratiquement simultanement, de sorte que la force et le travail 

25 necessaires pour terminer une connexion 1 0 etaient non seulement la somme 
des forces necessaires pour surmonter la somme des resistances individuelles 
creees par (1), (2), (3) et (4) concernees immediatement au-dessus, mais 
egalement la force de travail pour surmonter la friction creee lorsque les forces 
(1), (2), (3) et (4) se chevauchaient ou se produisaient simultanement. Ces 

30 resistances a la friction comprenaient : 



a. Le frottement entre le loquet 40 sur le deuxieme connecteur 22 et le 

cote de la fente 23 a mesure que le deuxieme connecteur 22 etait 
positionne verticalement dans la fente 23. 

b. Le frottement lateral entre la base des connecteurs 21 et 22. 

c. Le frottement entre le haut ou le bas du deuxieme connecteur 22 et le 

haut ou le bas de la fente 23 a mesure que le deuxieme 
connecteur 22 etait positionne verticalement a I'interieur de la 
fente 23. 

d. Le frottement entre les crans 31 et 33 et les extremites 30 et 32 sur le 

premier connecteur 21 dans la fente et le deuxieme connecteur 22 
dans la fente 23 a mesure que le deuxieme connecteur 22 etait 
verticalement positionne a I'interieur de la fente 23. 

Dans la technique anterieure, dans une tentative de reduction de la force et du 
travail totaux necessaires, la conicite 37 ou pente sur le bord d'attaque d'un 
connecteur 15 de la technique anterieure, comme on peut le voir sur la Figure 
3, a ete realisee a une pente progressive, de sorte que les forces de friction 
pouvaient etre etendues sur toute la longueur de I'insertion, a mesure que le 
deuxieme connecteur etait ajuste verticalement dans la fente 23. 

La presente invention reduit substantiellement la force necessaire pour 
surmonter la resistance provenant des frottements (a), (b), (c) et (d) ci-dessus 
et les forces necessaires en (3) ci-dessus pour faire flechir le loquet de 
verrouillage 40 de I'invention vers une position fermee, et en (4) ci-dessus pour 
faire flechir les crans 31 et 33 et les extremites 30 et 32 les uns par rapport aux 
autres pour creer le verrouillage connecteur-a-connecteur. 

Comme dans la technique anterieure, dans la presente invention le loquet a un 
ressort a lame en porte-a-faux 40 continue d'etre forme, comme par 


poinconnage, a partir de la base de connecteur 39, comme on peut le voir par 
exemple sur les Figures 2 et 2a. Le loquet de la technique anterieure, 
represents par la reference numerique 10 comme on peut le voir sur les Figures 
3 et 3a, est sous la forme d'un levier rectiligne 11, pivote en 12. II forme un 
5 angle aigu pointu avec la base 13 du connecteur 15 de la technique anterieure. 

Dans la presente invention, le loquet de I'invention 40, comme on peut le voir 
sur les Figures 2 et 2a, ici, est forme a partir de la base 41 avec un rayon 42, 
par exemple de 0,1 cm (0,04 pouce), avant de s'etendre a la maniere d'un 

10 levier rectiligne. La partie rectiligne 43 du loquet 40 de I'invention forme un 
angle d'environ 429 avec la base 41. Une telle courbe dans le loquet de 
verrouillage 40 augmente la distance 46, le deuxieme connecteur 21 ou 22, 
entre dans la fente 23 avant de contacter le cote de la fente 23 en 47 pour creer 
une resistance par rapport au loquet 40 de I'invention contre le cote de la fente 

15 23. Un tel loquet de verrouillage incurve 40 de I'invention reduit egalement la 
distance 48, le loquet 40 de I'invention est en contact avec le cote de la fente 23 
a mesure qu'il flechit vers une position fermee lorsqu'il passe a travers la fente 
23, puisqu'il contacte le loquet 40 plus pres de I'extremite du loquet que ne le 
fait le loquet rectiligne 10 de la technique anterieure. 

20 

Des dimensions representatives pour le loquet de verrouillage 40 de I'invention 
sont montrees sur la Figure 2a. 

De plus, le premier contact du loquet 40 de I'invention avec le cote de la fente 
25 23 se situe en outre plus loin du point 51 du loquet 40 de I'invention ou il est 
raccorde sur la base 41, etant donne qu'une partie de la partie incurvee du 
loquet 40 de I'invention s'etend dans le plan de la base 41 et n'est pas exposee 
au contact par le cote de la fente 23. Le point 51 est le debut de la coupe et le 
debut du cintrage du loquet 40 de I'invention comme on peut le voir sur la 
30 Figure 2a. 



Ainsi, la force exercee par le cote de la fente 23 a mesure que le loquet 40 de 
I'invention passe a travers la fente est appliquee plus loin du point de 
pivotement 51 que dans la technique anterieure, necessitant ainsi moins de 
force pour faire pivoter le loquet 40 de I'invention que dans le loquet a la 
5 maniere d'un levier rectiligne 10 de la technique anterieure puisque la force 
comporte un bras de levier plus important dans le loquet 40 de I'invention 
lorsqu'il rencontre le cote de la fente 23 lorsqu'il est pousse dans la connexion. 

Ainsi, moins de force sur une distance plus courte est necessaire pour plier le 
10 loquet 40 de I'invention qu'il etait necessaire pour plier le loquet de 10 de la 
technique anterieure. Ceci resulte en un travail substantiellement moins 
important que celui qui etait necessaire pour realiser une connexion. Cet effet 
benefique dans une connexion est multiplie par les nombreuses connexions 
necessaires pour former une grille de plafond pour un plafond suspendu. 

15 

Dans la connexion amelioree par la presente invention, pendant le temps 
d'insertion du connecteur, il est necessaire d'ajuster le connecteur 
verticalement, de sorte que lorsqu'il est entierement insere, le connecteur 
s'ajuste verticalement dans la fente 23. 

20 

Etant donne que la force necessaire pour plier le loquet 10 de la technique 
anterieure etait substantielle, et se produisait pres du bord d'attaque du 
connecteur, la conicite qui guidait le connecteur verticalement vers sa position 
entierement reposee de sorte que le connecteur etait verticalement en place 
25 lorsque totalement insere, etait progressive, pour limiter la resistance 
additionnee au niveau de n'importe quel point de I'insertion. 

Ainsi, meme lorsque le verrouillage connecteur-a-connecteur etait cree, dans 
lequel les crans etaient flechis, le connecteur etait toujours ajuste verticalement, 
30 au vu d'une telle necessite de rendre la conicite progressive plutot qu'abrupte, 
creant de ce fait encore plus de resistance. 


Dans la presente invention, ia conicite 38 au niveau du bord d'attaque du 
connecteur 21, 22 est rendue relativement abrupte, a un angle plus raide, de 
sorte qu'un ajustement relativement immediat est realise verticalement sur le 
connecteur etant insere dans la fente 23. Meme si un ajustement immediat plus 

5 raide necessitait normalement une force d'insertion plus importante que celle 
d'une insertion progressive, moins de force plutot que d'avantage est 
necessaire. Cette reduction de force est obtenue par le contact retarde du 
loquet de verrouillage de I'invention 40 avec le cote de la fente 23, etant donne 
qu'il n'y a virtuellement pas de resistance depuis le loquet de verrouillage de 

1 0 I'invention 40. 

II existe un benefice supplemental qui est obtenu en positionnant avant 
verticalement le connecteur a I'interieur de la fente 23 pendant I'insertion. Etant 
donne que les crans 31 et 33, et les extremites 30 et 32 des premier et 

15 deuxieme connecteurs de I'invention 20 et 21 viennent en contact, les crans et 
les extremites se trouvent a des positions relatives les uns par rapport aux 
autres, verticalement, ou il y a moins resistance a la flexion sur ces elements 
lateralement dans la position de verrouillage. Mors que dans la technique 
anterieure, le contact etait realise entre les crans et les extremites, et que la 

20 force etait exercee entre ces elements, excentree par rapport a leur position la 
plus flechie, la force necessaire pour flechir les crans et les extremites etaient a 
nouveau substantielle. 

Les Figures 3 et 3a montrent un connecteur de la technique anterieure, alors 
25 que les Figures 2 et 2a montrent un connecteur de verrouillage de la presente 


Comme on peut le voir sur les Figures 3 et 3a, le loquet 10 de la technique 
anterieure sous la forme d'un levier rectiligne 1 1 , est pivote a un angle aigu par 
30 rapport a la base 13 d'un connecteur 15 de la technique anterieure. La ligne 
pointillee 17 represents, dans la partie agrandie, le cote de la fente 23 a mesure 
que le connecteur 15 de la technique anterieure est insere dans la fente 23. Le 


invention. 



connecteur 15 de la technique anterieure se deplace sur la distance en 16 
avant de rencontrer le cote de la fente en 19, qui se trouve a une distance 18 
de I'extremite du loquet 10 de la technique anterieure. 


5 Sur les Figures 2 et 2a, il est montre le connecteur de I'invention 22, qui est 
identique au connecteur de I'invention 21, avec le loquet de I'invention 40. De 
nouveau, comme sur la Figure 3a, la ligne pointillee 17 dans la partie agrandie 
represente le cote de la fente 23 a mesure que le connecteur 22 est insere 
dans la fente 23. Le connecteur 20 de se deplace sur la distance 46 avant de 
10 rencontrer le cote de la fente 23 en 47. C'est une distance 48 partant de 
I'extremite du loquet de I'invention 40. 

Les benefices de la presente invention par rapport a la technique anterieure 
sont montres de maniere graphique sur les Figures 4a, 4b et 4c. 

15 

La Figure 4, comprenant 4a, 4b et 4c, montre les resistances rencontrees dans 
une connexion de la technique anterieure comparees aux forces rencontrees 
dans une connexion avec le connecteur ameliore de I'invention. 

20 Dans la technique anterieure, la ligne allant de 80 a 81 represente la resistance 
rencontree pendant I'insertion initiate du deuxieme connecteur dans la fente, 
alors que le loquet 10 est en cours de flexion depuis son contact initial avec le 
cote de la fente 23, jusqu'a ce que la resistance atteigne son maximum a 
environ 10 kg (27 pounds) au niveau du point 81 . 

25 

Le contact du levier rectiligne 11 du loquet 10 de la technique anterieure est 
relativement proche du pivot 12 pendant ce deplacement. En 81, il y a une 
diminution de la resistance pendant le deplacement vers le point 82 a environ 
3,7 kg (10 pounds). Le loquet de type levier rectiligne 10 de la technique 
30 anterieure pendant cette diminution entre en contact avec le cote de la fente 23 
plus loin le long de son levier rectiligne 1 1 , a mesure qu'il se deplace a travers 



la fente 23, de sorte que moins de force est necessaire, etant donne que le bras 
de levier est plus long qu'au niveau du contact initial. 


En 82, il y a a nouveau une elevation de la resistance en raison de la flexion 
5 des crans 31 et 33 et des extremites de connecteurs 30 et 32 alors qu'ils 
forment un verrouillage connecteur-a-connecteur. La resistance s'eleve au point 
83, point au niveau duquel le verrouillage connecteur-a-connecteur est termine, 
et tous les elements ont flechi vers une position de repos sans qu'une 
resistance supplemental ou qu'un mouvement ne se produise. 

10 

Les forces necessaires pour surmonter la resistance rencontree en realisant 
une connexion avec Amelioration de I'invention sont montrees de maniere 
graphique sur la Figure 4a. Le meme mouvement du deuxieme connecteur 22 
dans la fente 23, comportant le loquet 40 de I'invention, est represents, comme 

15 cela etait montre avec le connecteur de la technique anterieure, sur la Figure 
4a. Le contact initial avec le cote de la fente 23 se produit en 90 et s'eleve en 
91 ou il y a une resistance d'environ 5,2 kg (14 pounds). II existe une tres 
legere diminution de la resistance a mesure que le loquet 40 de I'invention 
traverse la fente. La resistance s'eleve ensuite au point 93 a environ 6 kg (16 

20 pounds) alors que le verrouillage connecteur-a-connecteur se forme a mesure 
que les crans 31 et 33 et les extremites des connecteurs 30 et 32 flechissent, 
apres quoi il existe une diminution au point 94, ou toute la resistance s'arrete 
apres que le verrouillage connecteur-a-connecteur ait ete forme. 

25 La force necessaire, et la distance sur laquelle la force doit etre appliquee, est 
evidemment remarquablement moins importante en realisant la connexion avec 
le connecteur de verrouillage de la presente invention. 

La Figure 4c reprend en chevauchement les graphiques des Figures 4a et 4b 
30 avec la position verrouillee de la connexion de la technique anterieure, et de la 
connexion de I'invention en tant que point commun chevauche le long de I'axe 
horizontal en 96. AX dans le graphique represente la distance du retard de 



contact entre le loquet 15 de la technique anterieure et le loquet 40 de 
I'invention, avec le cote 17 de la fente 23, a mesure que le deuxieme 
connecteur est insere dans la fente. D'ailleurs, la figure 4c sous forme de 
graphique represente la reduction substantielle de la force et du travail 
5 necessaires pour realiser la presente connexion par rapport a la force et au 
travail necessaires pour realiser la connexion de la technique anterieure. 
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REVINDICATIONS 


1. 

5 

10 
15 
20 

2. 

25 

3. 


Connecteur de verrouillage (21 , 22) pour une grille de plafond suspendu 
comprenant une poutre principale (20) et des traverses (26, 27), 

dans lequel le connecteur de verrouillage (21) est concu pour etre 
plante a travers une fente (23) dans la poutre principale (20) pour 
se verrouiller avec un connecteur de verrouillage identique 
oppose (22) deja dans la fente (23) et comporte un loquet de 
verrouillage en porte-a-faux (40) etant une partie integrante d' une 
base (41) et pivote depuis celle-ci dans le connecteur de 
verrouillage (21), et 

dans lequel, lorsque le connecteur de verrouillage (21, 22) est 
plante a travers la fente (23) dans la poutre principale (20), le 
loquet de verrouillage (40) peut etre force par un cote de la fente 
(23) pour flechir vers la base (41) pour permettre au loquet de 
verrouillage (40) de passer a travers la fente (23), et lorsque le 
connecteur de verrouillage (21 , 22) a ete plante a travers la fente 
(23), le loquet de verrouillage (40) peut flechir en retour vers sa 
position relachee dans laquelle il est pivote a ecart de la base 


caracterise en ce que le loquet de verrouillage (40) est forme avec une 
partie incurvee avant de s'etendre a la maniere d'un levier rectiligne. 

Connecteur de verrouillage selon la revendication 1 , caracterise en ce 
que la partie incurvee forme un rayon d'environ 0,1 cm (0,04 pouces). 

Connecteur de verrouillage selon la revendication 1, caracterise en ce 
que le loquet de verrouillage (40) comporte une partie rectiligne (43) qui 
forme un angle d'environ 42° avec la base (41). 



4. Connecteur de verrouillage selon la revendication 1, caracterise en ce 
qu'un retard de contact entre le cote de la fente (23) et le loquet de 
verrouillage (40) est prevu lorsque le connecteur de verrouillage (21, 22) 
est plante a travers la fente (23). 
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DESCRIPCION 


ANTECEDENTED DE LA INVENCION 

5 [0001] Los techos suspendidos se utilizan con gran 
extension en edificios comerciales e industriales . En 
tales techos, un armazon de tela metalica de vigas 
principales y vigas transversales interconectadas esta 
suspendido desde un techo estructural por medio de 
10 alambres. La re j ilia soporta paneles acusticos en 
aberturas rectangulares formadas en la re j ilia. 

[0002] Esta invencion se refiere a conectores de bloqueo 
utilizados en la rejilla para unir una pare j a de vigas 
15 transversales opuestas y una viga principal en las 
intersecciones de la rejilla. 

[0003] Los techos suspendidos, que tienen vigas metalicas 
interconectadas en una rejilla que soporta paneles son 
20 bien conocidos (Patentes de los Estados Unidos U.S. 
5.839.246 o U.S. 6.178.712, por ejemplo) . 

[0004] La rejilla en tales techos tiene, en cada 
interseccion de la rejilla, una pare j a de vigas 
25 transversales opuestas y una viga principal que forman 
una conexi6n. 

[0005] Cada viga transversal en tal conexion tiene un 
conector en su extreme que es empujado o perforado desde 
30 lados opuestos de la viga principal, a traves de una 
ranura en la viga principal. Todas las conexiones son 
identicas . 

[0006] Se previene que el conector que es insertado 
35 primero en la ranura sea extraido fuera de la ranura por 
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el enganche en voladizo en el conector, en forma de una 
lamina de resorte flexible en pivote. Tal enganche, que 
es integral con la base del conector y se forma desde 
all! mediante estampaci6n, esta desviado hacia una 

5 posicion abierta. El enganche, que esta en voladizo en un 
angulo desde la base del conector, se dobla hacia vuna 
posicion cerrada bajo la restriccion del lado 'de la 
ranura cuando el conector esta insertado a traves de la 
ranura para realizar la conexion, pero que se dobla de 

10 nuevo hacia atras hacia su posicion de reposo desviada 
para prevenir la extraccion del conector fuera de la 
ranura . 

[0007] Otro conector sobre una viga transversal opuesta, 
15 identico al primer conector empujado a traves de la 
ranura, es introducido entonces a traves de la ranura en 
el espacio reducido en la ranura al lado del primero. El 
enganche en el conector contacta con el lado de la ranura 
proximo al pivote de enganche, y se dobla hacia una 
20 posicion cerrada. 

[0008] Insertando particularmente el segundo conector en 
la ranura, con un movimiento de entrada lineal, se 
requiere trabajo y fuerza sustanciales para realizar la 
25 conexion. 

[0009] Esta resistencia se deriva de forma inmediata 
virtualmente a medida que el segundo conector entre en la 
ranura, y continua el recorrido a traves de la unidad de 
30 conector hasta que se asienta en una posicion bloqueada, 
como se describe mas adelante, con el primer conector 
dentro de la ranura. 

[0010] Ambos conectores se interconectan cuando el 
35 segundo conector esta totalmente insertado en la ranura. 



-3- 


Unos retenes formados desde la base del conector, en 
forma de protuberancias, que tienen un lado de leva y un 
lado de bloqueo, y los extremos de los conectores 
flexiones y reflexionan para acoplarse en lo que se 
5 refiere a veces como una caja de conector-a-conector o 
caja de "sincronizacion" . Tal conexion de 
"sincronizacion" entre los conectores previene que los 
conectores sean separados linealmente fuera de la ranura. 
Los conectores se mantienen juntos lateral y 
10 verticalmente por la ranura en la viga principal. 

[0011] En la posicion bloqueada asentada, el segundo 
conector esta alineado horizontalmente con el primer 
conector dentro de los confines de la ranura, de manera 

15 que los retenes de bloqueo sobre los conectores son 
acoplados y retenidos al mismo nivel para formar el 
bloqueo de conector-a-conector. Generalmente, el segundo 
conector o bien debe ser elevado o rebajado a medida que 
pasa dentro de la ranura para conseguir tal alineacion 

20 horizontal. Por lo tanto, el perfil del borde delantero 
del conector esta biselado para guiar el conector durante 
su recorrido a traves de la ranura de la viga principal. 

[0012] Tales conexiones de tipo generico se describen, 
25 por ejemplo, en los documentos U.S. 5.839.246 o U.S. 
4.317.641. Esta tecnica anterior se refiere a un conector 
de bloqueo para una rejilla de techo suspendido, como se 
describe en el preambulo de la reivindicaci6n 1 . 

30 RESUMEN DE LA PRESENTE INVENCION 

[0013] El objeto de la presente invencion es proporcionar 
un conector de bloqueo que requiere mucha menos fuerza y 
menos trabajo para realizar la conexion. 
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[0014] Se requiere menos trajo y menos fuerza porque, 
insertando el segundo conector en la zona reducida de la 
ranura de la viga principal, (1) existe un retraso en el 
contacto entre el enganche de bloqueo y el lado de la 
5 ranura, de manera que durante el retraso, (2) unos 
elementos de la conexion siguiente estan colocados de 
manera que ofrecen la minima resistencia a fuerzas de 
friccion hasta tal posicion, y (3) cuando se produce el 
contacto entre elementos, los elementos son colocados 
10 para ofrecer la minima resistencia para realizar la 
conexion. 

[0015] Para conseguir lo anterior, el enganche de bloqueo 
que, en su posicion no flexionada, debe extenderse 
15 lateralmente suf icientemente fuera de la base del 
conector para prevenir la extraccion del primer conector 
a traves de la ranura antes de que se inserte el segundo 
conector, esta formado con una porcion curvada antes de 
extenderse en forma de palanca recta. 

20 

[0016] Esto, como se ha indicado anteriormente en (1) , 
retrasa el contacto entre el enganche y el lado de la 
ranura, cuando el segundo conector es insertado en la 
ranura y, como se ha indicado anteriormente en (2), tal 
25 contacto se realiza mas hacia fuera a lo largo del 
enganche desde el punto de pivote, mas cerca del extremo 
del enganche, creando un brazo de palanca mayor, de 
manera que se necesita menos fuerza para cerrar el 
enganche . 

30 

[0017] El extremo exterior del enganche de bloqueo en una 
posicion no flexionada se extiende hasta la misma 
posicion que el enganche recto de la tecnica anterior 
pivotado en un angulo agudo cerrado. Esta posicion es 
35 necesaria para que el conector no pueda ser extraido 
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despues de que el enganche ha pasado a traves de la 
ranura . 

[0018] Ademas, durante el retraso indicado anteriormente 
5 en (1), el segundo conector esta siendo colocado en la 
ranura verticalmente por el chaflan sobre el extremo 
delantero del conector, que se acopla o bien con la parte 
superior o las parte inferior de la ranura, hasta el 
mismo nivel horizontal que el primer conector, sin 
10 resistencia de friccion creada en la conexion de la 
tecnica anterior, donde el enganche de bloqueo, de forma 
virtualmente inmediata, fuerza la primera y la segunda 
conexion lateralmente juntas. 

15 [0019] Ajustando el segundo conector en la ranura en 
direccion vertical mas rapidamente que avanza a traves de 
la ranura, los retenes de bloqueo y los extremos de 
conector que se acoplan juntos por flexion, estan en una 
posicion, como se indica anteriormente en (3) para 

20 ofrecer la minima resistencia a tal acoplamiento. 

BREVE DESCRIPCION DE LOS DIBUJOS 
[0020] 

25 La figura 1 es una vista en alzado del lado derecho 

de una conexion de dos vigas transversales a traves de 
una ranura en la viga principal, que muestra los 
conectores de la invencion acoplados en un bloqueo de 
conector-a-conector . 

30 

La figura 2 es una vista en alzado del lado derecho 
del conector de la invencion, mostrado en la conexion de 
la figura 1 . 

35 La figura 2a es una vista de la seccion superior del 



conector de la invencion, tomada en la linea A-A de la 
figura 2, con una porcion ampliada rodeada con un clrculo 
que muestra el enganche de la invencion. 

Las figuras 3 y 3a son vistas de una tecnica 
anterior que corresponde a las vistas de las figuras 2 y 
2a. 

La figura 3 es una vista en alzado lateral de un 
conector de la tecnica anterior. 

La figura 3a es una vista en seccion superior de un 
conector de la tecnica anterior tomada sobre la lineas A- 
A de la figura 3, con una posici6n ampliada rodeada con 
un circulo que muestra un enganche de la tecnica 
anterior. 

La figura 4 es un grupo de grafos 4a, 4b y 4c que 
representan las fuerzas implicadas en la realizacion de 
una conexion. 

La figura 4a es un grafo de la fuerza necesaria para 
superar la resistencia en la realizacion de la conexi6n 
de la tecnica anterior. 

La figura 4b es un grado de la fuerza necesaria para 
superar la resistencia en la realizacion de la conexi6n 
de la invencion. 

La figura 4c es un grado de fuerzas representadas en 
4a y 4b, solapadas. 

DESCRIPCION DE LA FORMA DE REALIZACION PREFERIDA 


[0021] En los presentes dibujos, una conexion de la 
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invencion se muestra en las figuras 1, la y la invenci6n 
se muestra mas claramente en las figuras 2 y 2a. En la 
presente conexion, la viga principal 20, mostrada en la 
seccion transversal, se extiende longitudinalmente en una 

5 rejilla de techo. Unos conectores 21 y 22 identicos han 
sido insertados a traves de una ranura 23 en el alma 25 
de la viga principal 20 y han sido interconectados . Los 
conectores 21 y 22 se conectan, respect ivamente, a vigas 
transversales 26 y 27 por medio de remaches en 28, En la 

10 conexion, se produce lo siguiente: 


(1) El extremo 3 0 del conector 21 se acopla con el 
reten 31 para formar una conexion de conector-a- 
conector, tal como el extremo 32 del conector 22 

15 se acopla con el reten 33; 

(2) Los enganches de bloqueo 40 en el conector 21 y 
el conector 22 est&n en una posicion no 
f lexionada; 


20 


25 


30 


(3) Unos topes traseros 35 y 36 sobre los conectores 
21 y 22 aseguran los extremos 30 y 32 en el 
bloqueo de conector-a-conector; 

(4) Los conectores 21 y 22 se mantienen lateralmente 
y verticalmente restringidos dentro de la ranura 
23 por la conf iguracion de la secci6n transversal 
de los conectores, como se conoce bien en la 
tecnica . 

[0022] La conf iguracion general como se ha descrito hasta 
ahora es conforme con la t6cnica anterior. 


[0023] En la realizacion de la conexion mostrada en las 
35 figuras 1 y la, y en las patentes citadas, un primer 
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conector, o bien el conector 21 6 22, ambos son identicos 
es empujado o insertado a traves de la ranura 23 de la 
manera de la tecnica anterior. En esta explicacion, se 
supondra que el conector 21 es empujado primero a traves 
5 de la ranura. 

[0024] El enganche de bloqueo 40 entra en contacto con el 
lado de la ranura 23 y es flexionado suf icientemente para 
permitir que el enganche 40 pase a traves de la ranura 23 
10 y se doble hacia atras hasta una posicion de reposo, en 
un movimiento unidireccional . En esta posicion, el primer 
conector 21 a traves de la ranura es retenido dentro de 
la ranura 23. 

15 [0025] El segundo conector 22 es empujado entonces a 
traves de la ranura 23 a lo largo del lateral del primer 
conector 21 a traves de la ranura 23. De nuevo, el 
enganche de bloqueo 4 0 entra en contacto con el lado de 
la ranura 23, pero ahora existe menos espacio en la 

20 ranura debido a que ya ha sido insertado un conector. El 
segundo conector 22 en la ranura es empujado a traves de 
la ranura 23, flexiona el enganche 40 hacia una posicion 
cerrada, hasta que el enganche pasa a traves de la ranura 
despues de lo cual se dobla abierto hasta una posicion de 

25 reposo. Los conectores 21 y 22 forman tambi<§n un bloqueo 
de conector-a-conector en este punto, como se ve en la 
figura 1, donde los retenes 31 y 33 y los extremes de las 
vigas 30 y 32 han flexionado y luego han reflexionado 
hasta una posicion bloqueada, en reposo. 

30 

[0026] En estas conexiones de insercion, a medida que el 
segundo conector en la ranura, por ejemplo el conector 
22, se desplaza a traves de la ranura 23 hasta una 
posicion asentada, despues de que el primer conector 21 
35 ha sido insertado en la ranura, tiene lugar lo siguiente: 
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(1) El segundo conector 22 es ajustado verticalmente 
dentro de la ranura 23. 


5 (2) El segundo conector 22 es forzado lateralmente 
por un lado de la ranura 23 contra el primer 
conector 21. 

(3) El enganche de bloqueo 40 sobre el segundo 
10 conector 22 es flexionado hacia una posicion 

cerrada por un lado de la ranura 23 hast a que el 
enganche 40 pasa a traves de la ranura 23, y 
luego se abre por resorte hasta una posicion de 
reposo, como se ve por ejemplo en la figura 1. 

15 

(4) Los retenes de bloqueo 31 y 33 y los extremos de 
los conectores 3 0 y 32 sobre el primero y segundo 
conectores 21 y 22 se separan por flexion a 
medida que contactan uno con el otro, y luego se 
doblan de nuevo en una posicion de bloqueo. 


20 


[0027] En la tecnica anterior, los puntos (1) a (4) 
anteriores se solapan o se producen virtualmente al 
mismo tiempo, de manera que la fuerza y el trabajo 

25 requerido para completar una conexion 10 no solo era la 
suma de las fuerzas necesarias para superar la suma de 
las resistencias individuales creadas por (1) , (2) , (3) y 
(4) referidas anteriormente, sino tambien la fuerza y el 
trabajo para superar la friccion creada cuando se solapan 

30 las fuerzas (1), (2), (3) y (4) , o se producen al mismo 
tiempo. Estas resistencias a la friccion incluian: 

a. La friccion entre el enganche 40 sobre el 
segundo conector 22 y el lado de la ranura 23 
35 a medida que el segundo conector 22 se coloca 
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verticalmente en la ranura 23. 


b. La friccion lateralmente entre la base de los 
conectores 21 y 22. 

5 

c. La friccion entre la parte superior y la 
parte inferior del segundo conector 22 y la 
parte superior o la parte inferior de la 
ranura 23 a medida que el segundo conector 22 

10 se coloca verticalmente dentro de la ranura 

23. 


d. La friccion entre los retenes 31 y 33 y los 
extremos 30 y 32 sobre el primer conector 21 
15 dentro de la ranura y el segundo conector 22 

dentro de la ranura 23 a medida que el 
segundo conector 22 se coloca verticalmente 
dentro de la ranura 23. 


20 [0028] En la tecnica anterior, en un intento por reducir 
la fuerza total y el trabajo total requeridos, el chaflan 
37 o pendiente sobre el borde delantero de un conector 15 
de la tecnica anterior, como se ve en la figura 3, se 
realizan con una inclinacion gradual, de manera que las 

25 fuerzas de friccion podrian extenderse a traves de toda 
la longitud de la inserci6n, a medida que el segundo 
conector en la ranura 23 esta siendo ajustado 
verticalmente . 


30 [0029] La presente invencion reduce sustancialmente la 
fuerza necesaria para superar la resistencia procedente 
de las f ricciones (a) , (b) # (c) y (d) indicadas 
anteriormente y las fuerzas necesarias indicadas en (3) 
anteriormente para flexionar el enganche de bloqueo 40 de 

35 la invencion hacia una posicion cerrada, y las indicadas 
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en (4) anteriormente para flexionar los retenes 31 y 33 y 
los extremos 3 0 y 32 unos con relaci6n a los otros para 
crear el interbloqueo de conector-a-conector. 

5 [0030] Como en la tecnica anterior, en la presente 
invencion el enganche de resorte de lamina 40 en voladizo 
se forma tambien, tal como por estampacion, a partir de 
la base del conector 3 9 , como se ve, por ejemplo, en las 
figuras 2 y 2a. El enganche de la tecnica anterior, 
10 designado con 10 en las figuras 3 y 3a, esta en forma de 
una palanca recta 11, pivotada en 12. Forma un angulo 
agudo cerrado con la base 13 del conector 15 de la 
tecnica anterior. 

15 [0031] En la presente invencion, el enganche de la 
invencion 40, como se ve en las figuras 2 y 2a, se forma 
a partir de la base 41 con un radio 42, por ejemplo de 
0,1 cm (0,04 pulgadas) , antes de extenderse en forma de 
palanca recta. La porcion recta 43 del enganche de la 

20 invencion 4 0 forma un angulo de aproximadamente 42° con 
la base 41. Tal curva en el enganche de bloqueo 40 
incrementa la distancia 46 con que el segundo conector 21 
6 22 entre dentro de la ranura 23 antes de que entre en 
contacto con el lado de la ranura 23 en 47 para crear una 

25 resistencia desde tal enganche de la invenci6n 40 contra 
el lado de la ranura 23. Tal enganche de bloqueo curvado 
de la invencion 40 reduce tambien la distancia 48 con el 
que enganche de la invencion 4 0 esta en contacto con el 
lado de la ranura 23 a medida que es flexionado hacia una 

30 posicion cerrada a medida que pasa a traves de la ranura 
23, puesto que contacta con el enganche 40 mas cerca del 
extremo del enganche que lo hacia el enganche recto 10 de 
la tecnica anterior. 

35 [0032] Las dimensiones representativas para el enganche 
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de boqueo 40 de la invencion se muestran en la figura 2a. 

[0033] Ademas, el primer contacto del enganche de la 
invencion 40 con el lado de la ranura 23 esta mas alia 
5 del punto 51 del enganche de la invencion 40, donde se 
une sobre la base 41, puesto que una porcion de la parte 
curvada del enganche de la invencion 40 se extiende en el 
piano de la base 41 y no se expone en contacto con el 
lado de la ranura 23. El punto 51 es el inicio de corte y 
10 el inicio de flexion del enganche 40 de la invencion, 
como se ve en la figura 2a. 

[0034] Por lo tanto, la fuerza ejercida por el lado de la 
ranura 23 a medida que el enganche 40 de la invencion 

15 pasa a traves de la ranura se aplica mas alia del punto 
de pivote 51 que en la tecnica anterior, por lo que se 
requiere menos fuerza para pivot ar el enganche 40 de la 
invencion que en el enganche de palanca recta 10 de la 
tecnica anterior, puesto que la fuerza tiene un brazo de 

20 palanca mayor en el enganche 4 0 de la invencion cuando se 
encuentra con el lado de la ranura 23 que cuando se 
empuja dentro de la conexion. 

[0035] Por lo tanto, se requiere menos fuerza sobre una 
25 distancia mas corta para aplastar el enganche 40 de la 
invencion que la requerida para aplastar el enganche 10 
en la tecnica anterior. Esto da como resultado que se 
requiere un trabajo sustancialmente menor para realizar 
una conexion. Este efecto beneficioso en una conexion se 
30 multiplica por las muchas conexiones requeridas en la 
formacion de una re j ilia de techo para un techo 
suspendido. 

[0036] En la conexion mejorada por la presente invencion, 
35 durante el tiempo en el que el conector esta siendo 
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insertado, es necesario ajustar el conector 
verticalmente, para que cuando esta totalmente insertado, 
el conector ajuste verticalmente dentro de la ranura 23. 

5 [0037] Puesto que la fuerza necesaria para aplastar el 
enganche 10 en la tecnica anterior era sustancial, y 
procedia cerca del borde delantero del conector, el 
chaflan que guiaba el conector verticalmente hasta su 
posicion totalmente asentada, para que el conector 
10 estuviera en posicion verticalmente cuando estaba 
totalmente insertado, era gradual, para limitar la 
resistencia anadida en cualquier punto de la insercion. 

[0038] Por lo tanto, incluso cuando se estaba creando el 
15 interbloqueo de conector-a-conector, en el que los 
retenes eran flexionados, el conector estaba siendo 
ajustado todavia verticalmente, teniendo en cuenta la 
necesidad de realizar el chaflan gradual en lugar de 
brusco, creando de esta manera todavia mas resistencia. 

20 

[0039] En la presente invencion, el cono 38 en el borde 
delantero del conector 21, 22 esta realizado 
relativamente brusco, en un angulo mas empinado, de 
manera que se realiza un ajuste relativo inmediato 

25 verticalmente con respecto al conector a medida que es 
insertado en la ranura 23. Aunque un ajuste inmediato mas 
empinado requerirla normalmente una insercion mayor que 
en el caso de una insercion gradual, se requiere menos en 
lugar de mas fuerza. Esta reduccion de la fuerza se 

30 obtiene por el contacto retrasado del enganche de bloqueo 
40 de la invencion con el lado de la ranura 23, puesto 
que no existe virtualmente ninguna resistencia desde el 
enganche de bloqueo 40 de la invenci6n. 

35 [0040] Se consigue una ventaja mayor por medio de la 
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colocacion temprana vertical del conector dentro de la 
ranura 23 durante la insercion. A medida que los retenes 
31 y 33 y los extremes 30 y 32 del primero y segundo 
conectores 20 y 21 de la invencion entrant en contacto, 

5 los retenes y los extremes estan en una posicion relativa 
entre si, verticalmente, donde existe menos resistencia a 
la flexion de estos elementos lateralmente en la posicion 
de bloqueo. Mientras que en la tecnica anterior, el 
contacto se realizaba entre retenes y extremos, y se 

10 ejercia una fuerza entre estos elementos, fuera del 
centro de su posicion mas flexible, la fuerza requerida 
para flexionar los retenes y extremos era de nuevo 
sustancial . 

15 [0041] Las figuras 3 y 3a muestran un conector de la 
tecnica anterior, mientras que las figuras 2 y . 2a 
muestran un conector de bloqueo de la presente invencion. 

[0042] Como se ve en las figuras 3 y 3a, el enganche 10 
20 de la tecnica anterior en forma de una palanca recta 11, 
es pivotada en un angulo agudo con respecto a la base 13 
de un conector de la tecnica anterior 15. La linea de 
puntos 17 represent a, en la porcion ampliada, el lado de 
la ranura 23 a medida que el conector 15 de la tecnica 
25 anterior es insertado en la ranura 23. El conector 15 de 
la tecnica anterior recorre la distancia en 16 antes de 
que se encuentre con el lado de la ranura en 19, que esta 
a una distancia 18 desde el extremo del enganche 10 de la 
tecnica anterior. 

30 

[0043] En las figuras 2 y 2a, se muestra el conector de 
la invencion 22, que es identico al conector 21 de la 
invencion, con el enganche 40 de la invencion. De nuevo, 
como en la figura 3a, la linea de puntos 17 en la porcion 
35 ampliada representa el lado de la ranura 23 a medida que 
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el conector 22 es insertado en la ranura 23. El conector 
22 recorre la distancia 48 antes de encontrarse con el 
lado de la ranura 23 en 47. Esta es una distancia 48 
desde el extremo del enganche 40 de la invencion. 


[0044] Las ventajas de la presente invencion sobre la 
tecnica anterior muestran graficamente en las figuras 4a, 
4b y 4c. 

10 [0045] La figura 4, que incluye las figuras 4a, 4b y 4c, 
muestra las resistencias encontradas en una conexion de 
la tecnica anterior comparadas con las fuerzas 
encontradas en conexion con el conector mejorado de la 
invencion. 


[0046] En la tecnica anterior, la linea desde 80 hasta 
81 representa la resistencia encontrada durante la 
insercion inicial del segundo conector en la ranura, 
mientras que el enganche 10 esta siendo flexionado desde 
20 su contacto inicial con el lado de la ranura 23, hasta 
que la resistencia alcanza su maximo aproximadamente a 27 
libras en el punto 81. 

[0047] El contacto de la palanca recta 11 del enganche 10 
25 de la tecnica anterior es relativamente estrecho con e 
pivote 12 durante este recorrido. En 81, existe una caida 
de la resistencia durante el recorrido hasta el punto 82 
hasta aproximadamente 10 libras. El enganche de palanca 
recta 10 de la tecnica anterior durante esta caxda 
30 contacta con el lado de la ranura 23 adicionalmente a lo 
largo de su palanca recta 11, a medida que se desplaza a 
traves de la ranura 23, de maneras que se requiere menos 
fuerza, puesto que el brazo de palanca es mas largo que 
en el contacto inicial. 


5 


15 


35 
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[0048] En 82 existe de nuevo una elevacion de la 
resistencia debido ala flexi6n de los retenes 31 y 33 y 
los extremes de los conec tores 30 y 32 mientras forman un 
bloqueo de conector-a-conector. La resistencia se eleva 
5 hasta el punto 83, en cuyo punto se completa el bloqueo 
de conector-a-conector, y todos los elementos han 
flexionado hasta una posicion de reposo sin resistencia 
adicional o sin que se produzca ningun movimiento 
adicional . 

10 

[0049] Las fuerzas requeridas para superar la resistencia 
encontrada en la realizacion de la conexion con la mejora 
de la invencion se muestran graf icamente en la figura 4a. 
El mismo movimiento del segundo conector 22 en la ranura 

15 23, que tiene el enganche de la invencion 40, que se ha 
mostrado con el conector de la tecnica anterior, se 
muestra en la figura 4a. El contacto inicial con el lado 
de la ranura 23 se produce en 90 y se eleva hasta 91, 
donde existe una resistencia de aproximadamentre 14 

20 libras. Esta es una ca£da muy pequena en la resistencia a 
medida que el enganche 40 de la invencion pasa a t raves 
de la ranura. La resistencia se eleva entonces hasta el 
punto 93 hasta aproximadamente 16 libras, mientras se 
esta formando el bloqueo de conector-a-conector a medida 

25 que se doblan los retenes 31 y 33 y los extremos de los 
conectores 30 y 32, despu£s de lo cual se produce una 
caida en el punto 94, cuando se forman todos los extremos 
de resistencia despues del bloqueo de conector-a- 
conector. 

30 

[0050] La fuerza necesaria y la distancia sobre la que 
debe aplicarse la fuerza son, evident emente, 
considerablemente menores, en la realizacion de la 
conexion, con el conector de bloqueo de la presente 
35 invencion. 
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[0051] La figura 4c solapa los grafos de las figuras 4a y 
4b con la posicion bloqueada de la conexion de la tecnica 
anterior, y la conexion de la invencion como un punto 
comun solapado a lo largo del eje horizontal en 96. AX en 

5 los grafos representa la distancia del retraso en el 
contacto entre el enganche 15 de la tecnica anterior y el 
enganche 40 de la invencion con el lado 17 de la ranura 
23, a medida que se inserta el segundo conector en la 
ranura. De nuevo la figura 4c representa en forma de 

10 grafo la reduccion sustancial de la fuerza y el trabajo 
necesarios para realizar la presente conexion con 
respecto a los que se requieren para realizar la conexion 
de la tecnica anterior. 
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REIVINDICACIONES 

1.- Un conector de bloqueo (21, 22) para una re j ilia 
de techo suspendido, que comprende una viga principal 
(20) y vigas transversales (26 , 27), 

5 

- en el que el conector de bloqueo (21) esta disenado 
para ser insertado a traves de una ranura (23) en la 
viga principal (20) para bloqueo con un conector de 
bloqueo (22) opuesto identico ya presente en la 

!0 ranura (23) y tiene un enganche de bloqueo (40) en 

voladizo que es integral con y esta pivotado desde 
una base (41) en el conector de bloqueo (21), y 

- en el que cuando el conector de bloqueo (21, 22) 
esta insertado a traves de la ranura (23) en la viga 

15 principal (20) , el enganche de bloqueo (40) puede 

ser forzado por un lado de la ranura (23) a 
flexionar hacia la base (41) para permitir que el 
enganche de bloqueo (40) pase a traves de la ranura 
(23) y cuando el conector de bloqueo (21, 22) ha 

20 siso insertado a traves de la ranura (23), el 

enganche de bloqueo (40) puede flexionar hacia atras 
hasta su posicion relajada, en la que es pivotado 
fuera de la base (41) , 


25 caracterizado porque el enganche de bloqueo (40) esta 
formado con una porcion curvada antes de extenderse en 
forma de palanca recta. 

2 . - El conector de bloqueo de acuerdo con la 
30 reivindicacion 1, caracterizado porque la porcion curvada 

forma un radio de aproximadamente ,1 cm (0,04 pulgadas) . 

3 . - El conector de bloqueo de acuerdo con la 
reivindicacion 1, caracterizado porque el enganche de 

35 bloqueo (40) tiene una porci6n recta (43) que forma un 
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angulo de aproximadamente 42° con la base (41) . 

4 . - El conector de bloqueo de acuerdo con la 
reivindicacion 1, caracterizado porque esta previsto un 
5 retraso en el contacto entre el lado de la ranura (23) y 
el enganche de bloqueo (40) cuando el conector de bloqueo 
(21, 22) es insertado a traves de la ranura (23) . 


® 
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Traduzione del testo del brevetto europeo n° 1 553 239 
Titolare: Worthington Armstrong Venture 

Titolo: "Connettore di bloccaggio" 

***** 

5 DESCRIZIONE 

STATO DELL' ARTE DELL'INVENZIONE 

I controsoffitti sono usati ampiamente in edifici commerciali e 
industrial!. In tali soffitti una struttura di griglia metallica di travi 
principali e travi traverse interconnesse e appesa a un soffitto 
10 strutturale median te cavi. La griglia supporta pannelli acustici, in 
aperture rettangolari formate nella griglia. 

Questa invenzione si riferisce a connettori di bloccaggio usati 
nel la griglia per giuntare una coppia di travi traverse opposte e una 
trave principale su intersezioni della griglia. 
15 Controsoffitti aventi travi metal liche interconnesse in una 

griglia che supporta pannelli sono ben noti (ad esempio dai documenti 
U.S. 5,839,246 o US 6,178,712). 

La griglia in tali soffitti presenta, a ogni intersezione di griglia, 
una coppia di travi traverse opposte e una trave principale che formano 
20 una connessione. 

Ogni trave traversa in una tale connessione ha un connettore 
alia propria estremita che e spinto, o conficcato, da lati opposti della 
trave principale, attraverso una fessura nella trave principale. I 
connettori sono tutti identici. 
25 Si impedisce che il connettore che e inserito per primo nella 
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fessura venga riestratto dalla fc33ura mediante il disposition rii arresto a 
sbalzo nel connettore, sotto forma di una molla a bales tra flessibile 
oscillante. Tale dispositivo di arrestx), il quale e solidale alia base del 
connettore e formato a partire da essa mediante punzonatura, e spinto 
5 verso una posizione aperta. Il dispositivo di arresto, il quale e realizzato 
a sbalzo ad angolo dalla base del connettore, si flette verso una 
posizione chiusa in conseguenza del vincolo dato dal lato della fessura, 
quando il connettore e conficcato attraverso la fessura per realizzare la 
connessione, ma poi ritorna flettendosi alia propria posizione di riposo 
10 spinta per impedire che il connettore venga riestratto dalla fessura. 

Un altro connettore su una trave traversa opposta, identico al 
primo connettore spinto attraverso la fessura, e quindi conficcato 
attraverso la fessura nello spazio ridotto nella fessura a fianco del 
primo. II dispositivo di bloccaggio sul connettore viene a contatto con il 
15 lato della fessura vicino al perno del dispositivo di bloccaggio, e viene 
flesso verso una posizione chiusa. 

In particolare, inserendo il secondo connettore nella fessura, 
con un movimento che lo conficca in modo lineare, sostanzialmente si 
necessita di sostanziali lavoro e forza per realizzare la connessione. 
20 Tale resistenza si presenta di fatto immediatamente quando il 

secondo connettore nella fessura entra nella fessura, e continua lungo 
tutto il percorso del connettore fino a che esso e alloggiato in una 
posizione bloccata, come descritto in seguito, con il primo connettore 
nella fessura. 

25 Entrambi i connettori si interconnettono quando il secondo 
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connetlore nella fessura e completamente inserito. Denti di arresto 
formati dalla base del connettore, in forma di bulbi, che hanno un lato a 
camma e un lato di bloccaggio, e le estremita dei connettori, si flettono e 
si ri-flettono per impegnarsi in cio che viene comunemente definito 
5 dispositivo di bloccaggio connettore-connettore, o bloccaggio 
"handshake". Un tale collegamento "handshake" tra i connettori 
impedisce che i connettori siano smontati linearmente estraendoli dalla 
fessura. I connettori sono tenuti lateralmente e verticalmente insieme 
dalla fessura nella trave principale. 
1Q Nella posizione bloccata in sede, il secondo connettore e 

allineato orizzontalmente con il primo connettore entro i confini della 
fessura, di modo che i denti di arresto sui connettori sono impegnati e 
ritenuti alio stesso livello per formare il bloccaggio connettore- 
connettore- Generalmente, il secondo connettore deve essere o alzato o 
15 abbassato quando passa nella fessura per ottenere un tale allineamento 
orizzontale. Pertanto il profilo del bordo di attacco del connettore e 
rastremato per guidare il connettore durante il proprio percorso 
attraverso la fessura della trave principale. 

Tali connettori di tipi generico sono divulgati, ad esempio, in 
20 U.S. 5,839,246 o U.S. 4,317,641. Tale arte antecedente si riferisce a un 
connettore di bloccaggio per una griglia di controsoffitto come quella 
descritta nel preambolo della rivendicazione 1. 

SOMMARIO DRLLA PRF ^RNTE INVENZIONE 
L'obiettivo della presente invenzione e quello di fornire un 
25 connettore di bloccaggio che richieda minore forza e minore lavoro per 
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eseguire la connessione. 

Vi e una miriore necessita di lavoro e di forza per il fatto che, 
neirinserimento del secondo connettore nell'area ridotta della fessura 
della trave principale, (1) vieun ritardo nel contatto tra il dispositivo di 
5 bloccaggio e il lato della fessura, di modo che durante il ritardo (2) 
elementi nella connessione conseguente sono posizionati offrendo 
contemporaneamente la minima resistenza da parte delle forze di attrito 
a tale posizionamento, e (3) quando awiene il contatto tra elementi, gli 
elementi sono posizionati in modo da offrire la minima resistenza alia 
10 realizzazione di una connessione. 

Per ottenere quanto sopra il dispositivo di bloccaggio, nella 
propria posizione non flessa, deve estendersi lateralmente di una 
misura sufficiente al di fuori della base del connettore per impedire che 
il primo connettore sia estratto attraverso la fessura prima che venga 
15 inserito il secondo connettore, ed e formato con una parte curva prima 
di estendersi a guisa di leva diritta. 

Cio, come esposto sopra al punto (1), ritarda il contatto tra il 
dispositivo di bloccaggio e il lato della fessura, quando il secondo* 
connettore e inserito nella fessura e, come esposto sopra al punto (2), 
20 tale contatto e realizzato ulteriormente lungo il dispositivo di bloccaggio 
dal punto di oscillazione piu vicino aU'estremita del dispositivo di 
bloccaggio, creando un braccio di leva piu lungo, di modo che e 
necessaxia meno forza per chiudere il dispositivo di bloccaggio. 

L'estremita del dispositivo di bloccaggio rivolta verso Testerno 
25 in una posizione non flessa si estende fmo alia stessa posizione del 
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dispositivo di bloccaggio diritto dell 'arte antecedente, ruotato di un 
angolo acuto. Tale posizione e necessaria affinche il connettore non 
possa essere ritratto dopo che il dispositivo di bloccaggio passa 
attraverso la fessura. 
5 Inoltre, durante il ritardo nel punto (1) di cui sopra, iJ secondo 

connettore nella fessura viene posizionato verticalmente dalla 
rastremazione suirestremita di attacco del connettore, che si impegna 
con la sommita o col fondo della fessura, alio stesso livello orizzontaJe 
del primo connettore, senza la resistenza di attrito creata nella 
10 connessione dell 'arte antecedente, dove il dispositivo di bloccaggio, di 
fatto immediatamente, forza lateralrnente insieme la prima e la seconda 
connessione. 

Regolando il secondo connettore nella fessura piu 
rapidamente verticalmente mentre esso si muove attraverso la fessura, i 
15 denti di arresto e le estremita del connettore che si impegnano insieme 
mediante flessione si trovano in una posizione, come esposto sopra al 
punto (3) tale da offrire la minima resistenza a tale impegno. 

BREVE DESCRIZIONE DEI DISEGNI 

La figura 1 e una vista in elevazione later ale destra di una 
20 connessione di due travi traverse attraverso una fessura nella trave 
principale, illustrante i connettori dell'invenzione impegnati in un 
bloccaggio connettore-connettore. 

La figura 2 e una vista in elevazione laterale destra del 
connettore dell'invenzione, illustrato nella connessione di figura 1. 
25 La figura 2a e una vista in sezione dalTalto del connettore 
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dell'invenzione, presa lungo la linea A-A di figura 2, con una parte 
ingrandita cerchiata iUustrante il dispositivo di bloccaggio 
dell'invenzione. 

5 Le figure 3 e 3a sono viste di un'arte antecedente 

corrispondente alle viste delle figure 2 e 2a. 

La figura 3 e una vista in elevazione laterale di un connettore 

deirarte antecedents 

La figura 3a e una vista in sezione dall'alto di un connettore 
10 delTarte antecedente presa lungo la linea A-A di figura 3, con una parte 
cerchiata ingrandita illustrante un dispositivo di bloccaggio deirarte 
antecedente. 

La figura 4 e un gruppo di grafici, 4a, 4b, e 4c che 
rappresentano le forze coinvolte nella realizzazione di un connessione. 
15 La figura 4a e un grafico della forza necessaria a superare la 

resistenza nel realizzare la connessione dell'arte antecedente. 

La figura 4b e un grafico della forza necessaria a superare la 
resistenza nel realizzare la connessione deirinvenzione. 

La figura 4c e un grafico delle forze rappresentate nelle figure 

20 4a e 4b, sovrapposte. 

nirer.PTZTONE D ELLE FORME DI REALIZZAZIONE 

PEEEERITE 

Nei presenti disegni una connessione secondo l'invenzione e 
illustrata nelle figure 1, la e l'invenzione e illustrata piu chiaramente 
25 nelle figure 2 e 2a. Nella presente connessione la traversa principale 20, 
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illustrata in sezione trasversale, si estende longitudinalmente in una 
griglia di soffitto. Connettori identici 21 e 22 sono stati conficcati 
attraverso una fessura 23 nel gambo 25 della trave principale 20 e si 
interconnettono. I connettori 21 e 22 sono collegati rispettivamente a 
5 travi traverse 26 e 27 mediante rivetti 28. 

Nella connessione awiene quanto segue: 

(1) L'estremita 30 del connettore 21 si impegna con il dente 
di arresto 31 per formare una connessione connettore-connettore, e alio 
stesso modo l'estremita 32 del connettore 22 si impegna con il dente di 

10 arresto 33; 

(2) I dispositivi di bloccaggio 40 su connettore 21 e 
connettore 22 sono in una posizione non flessa; 

(3) Fermi axitiritorno 35 e 36 sui connettori 21 e 22 
assicurano le estremita 30 e 32 nel bloccaggio connettore-connettore; 

15 e 

(4) I connettori 21 e 22 sono tenuti lateralmente e 
verticalmente vincolati entro la fessura 23 dalla configurazione di 
sezione trasversale dei connettori, come ben noto nelTarte. 

La configurazione generale decritta fin qui e conforme alFarte 

20 antecedente. 

Nel realizzare la connessione illustrata nelle figure 1 e la, e 
nei brevetti citati, un primo connettore, che pud essere il connettore 2 1 
o 22, essendo i medesimi identici, e spinto o conficcato attraverso la 
fessura 23 nella maniera corrispondente alTarte antecedente. In questa 

25 spiegazione si assumera che il connettore 21 sia spinto per primo 


ZAK238EIT 


Dr. Rinaldo Ferreccio 
(Iscr. Albo n°525-BM) 


attraverso la fessura. 

II dispositivo di bloccaggio 40 entra in contatto con il lato della 
fessura 23 e viene flesso abbastanza da permettere al dispositivo di 
bloccaggio 40 di passare attraverso la fessura 23 e flettersi nuovamente 

5 ritornando a una posizione di riposo, in un movimento a senso unico. In 
tale posizione il primo connettore 21 attraverso la fessura e ritenuto 
aH'interno della fessura 23. 

II secondo connettore 22 viene quindi spinto attraverso la 
fessura 23 a fianco del primo connettore 21 attraverso la fessura 23. 

10 Nuovamente, il dispositivo di bloccaggio 40 entra in contatto con il lato 
della fessura 23, ma ora vi e meno spazio nella fessura dato che e gia 
stato inserito un connettore. II secondo connettore 22 nella fessura, 
mentre e spinto attraverso la fessura 23, flette il dispositivo di 
bloccaggio 40 verso una posizione chiusa, fino a che il dispositivo di 

15 bloccaggio passa attraverso la fessura, dopodiche si flette aprendosi in 
una posizione di riposo. I connettori 21 e 22 inoltre formano a questo 
punto un bloccaggio tra connettore e connettore, come si vede in figura 
1, in cui i denti di arresto 31 e 33 e le estremita di trave 30 e 32 sono 
stati flessi e poi flessi nuovamente in una posizione bloccata, di riposo. 

20 In tali connessioni ad innesto, quando il secondo connettore 

nella fessura, ad esempio il connettore 22, si muove attraverso la 
fessura 23 in una posizione alloggiata, dopo che il primo connettore 21 
e stato inserito nella fessura, awiene quanto segue: 

(1) II secondo connettore 22 e regolato verticalmente 

25 alTinterno della fessura 23. 
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(2) II sccondo conncttorc 22 e forzato lateralmente da un lato 
della fessura 23 contro il primo connettore 21. 

(3) II dispositivo di bloccaggio 40 sul secondo connettore 22 
viene flesso verso una posizione chiusa da un lato della fessura 23 fino 

5 a che il dispositivo di bloccaggio 40 passa attraverso la fessura 23, e 
quindi si apre a molla in una posizione di riposo, come si puo vedere ad 
esempio in figura 1. 

(4) I denti di arresto 31 e 33 e le estremita di connettore 30 e 
32 sul primo e sul secondo connettore 21 e 22 sono flessi distanziati 

10 quando entrano a contatto tra loro e poi flessi nuovamente per 
assumere una posizione di bloccaggio. 

Neirarte antecedente i punti da (1) a (4) di cui sopra si 
sovrapponevano o si verificavano di fatto in modo simultaneo, per cui la 
forza e il lavoro richiesti per completare una connessione 10 non erano 

15 soltanto la somma delle forze necessarie a superare la somma delle 
resistenze individuali create da (1), (2), (3) e (4) a cui si fa riferimento 
subito sopra, ma anche la forza e il lavoro necessari a superare l'attrito 
create quando forze (1), (2), (3) e (4) si sovrapponevano o si 
presentavano simultaneamente. Tali resistenze di attrito includevano: 

20 a. L'attrito tra il dispositivo di bloccaggio 40 sul secondo 

connettore 22 e il lato della fessura 23 quando il secondo connettore 22 
veniva posizionato verticalmente nella fessura 23. 

b. L'attrito che si verificava lateralmente tra la base dei 
connettori 21 e 22. 

25 c. L'attrito tra la sommita o il fondo del secondo connettore 
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22 e la sommita o il fondo della fessura 23 quando il secondo 
connettore 22 veniva posizionato verticalmente airinterno della fessura 
23. 

d. L'attrito tra i denti di arresto 31 e 33 e le estremita 30 e 
5 32 sul primo connettore 21 nella fessura e il secondo connettore 22 

nella fessura 23 quando il secondo connettore 22 veniva posizionato 

verticalmente dentro la fessura 23. 

Nell'arte antecedente, in un tentativo di ridurre la forza totale 

e il lavoro necessari, la rastremazione 37 o 1'inclinazione sul bordo di 
10 attacco di un connettore 15 dell 'arte antecedente, illustrato in figura 3, 

era realizzata con una inclinazione graduale, di modo che le forze di 

attrito potevano essere diffuse lungo tutta la lunghezza delTinserimento, 

mentre il secondo connettore nella fessura 23 veniva regolato 

verticalmente . 

1$ La presente invenzione riduce considerevolmente la forza 

necessaria a superare la resistenza dovuta agli attriti (a), (b), (c) e (d) di 
cui sopra e le forze necessarie al punto (3) di cui sopra per flettere il 
dispositivo di bloccaggio 40 deirinvenzione verso una posizione chiusa, 
e al punto (4) di cui sopra per flettere i denti di arresto 31 e 33 e le 

20 estremita 30 e 32 gli uni rispetto alle altre per creare il bloccaggio 
interconnesso tra connettore e connettore. 

Come nell'arte antecedente, nella presente invenzione il 
dispositivo di bloccaggio a molla a balestra a sbalzo 40 continua a 
essere formato, mediante punzonatura, dalla base del connettore 39, 

25 come si vede ad esempio nelle figure 2 e 2a. II dispositivo di bloccaggio 
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dell'arte antecedente, designate con il numero 10 come si vede nelle 
figure 3 e 3a, e in forma di una leva diritta 11, avente un perno di 
oscillazione 12. Essa forma un angolo acuto con la base 13 del 
connettore 15 dell'arte antecedente. 

5 Nella presente invenzione il dispositivo di bloccaggio 40 

delTinvenzione, come si vede nelle figure 2 e 2a, e formato in questo 
caso dalla base 41 con un raggio 42, ad esempio pari a 0,1 cm (0,04 
pollici), prima di estendersi a guisa di leva diritta. La parte diritta 43 del 
dispositivo di bloccaggio deirinvenzione 40 forma un angolo di circa 42° 

10 con la base 41. Una tale curva nel dispositivo di bloccaggio 40 aumenta 
la distanza 46 con cui il secondo connettore 21 o 22 entra nella fessura 
23 prima di entrare in contatto con il lato della fessura 23 nel punto 47, 
per creare una resistenza esercitata da tale dispositivo di bloccaggio 
deirinvenzione 40 contro il lato della fessura 23. Un tale dispositivo di 

15 bloccaggio curvo deirinvenzione 40 inoltre riduce la distanza 48 con cui 
il dispositivo di bloccaggio deirinvenzione 40 e in contatto con il lato 
della fessura 23 quando viene flesso verso una posizione chiusa mentre 
passa attraverso la fessura 23, dato che esso entra in contatto con il 
dispositivo di bloccaggio 40 in un punto piu vicino alTestremita del 

20 dispositivo di bloccaggio rispetto al dispositivo di bloccaggio diritto 10 
dell 'arte antecedente. 

Dimensioni rappresentative per il dispositivo di bloccaggio 40 
deirinvenzione sono illustrate nella figura 2a. 

Inoltre il primo contatto del dispositivo di bloccaggio 

25 delTinvenzione 40 con il lato della fessura 23 e situato piu esternamente 
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dal punto 51 del dispositivo di bloccaggio delTinvenzione 40 in cui esso 
e giuntato alia base 41, dato che una parte del tratto curvo del 
dispositivo di bloccaggio delTinvenzione 40 si estende nel piano della 
base 41 e non e esposta ad alcun contatto con il lato della fessura 23. II 
5 punto 51 e Tawio di taglio e Tawio di piegatura del dispositivo di 
bloccaggio 40 delTinvenzione come si vede in figuxa 2a. 

Pertanto la forza esercitata dal lato della fessura 23 quando il 
dispositivo di bloccaggio 40 delTinvenzione passa attraverso la fessura e 

10 esercitata ulteriormente dal punto di oscillazione 51 rispetto alTarte 
antecedente, richiedendo cosi minore forza per far oscillare il dispositivo 
di bloccaggio 40 delTinvenzione rispetto a quanto accadeva nel 
dispositivo di bloccaggio a leva diritta 10 delTarte antecedente, dato che 
la forza ha un braccio di leva maggiore nel dispositivo di bloccaggio 40 

15 delTinvenzione quando esso incontra il lato della fessura 23 mentre 
viene spinto nella connessione. 

In tal modo e necessaria una forza minore su una distanza piu 
breve per far collassare il dispositivo di bloccaggio 40 delTinvenzione, 
rispetto a quella richiesta per far collassare il dispositivo di bloccaggio 

20 10 delTarte antecedente. Cio ha come risultato fondamentalmente che e 
necessario un lavoro so s tanzia 1 m ente minore per realizzare una 
connessione. Tale effetto vantaggioso in una connessione si rnoltiplica 
per le numerose connessioni necessarie nel formare una griglia di 
soffitto in un controsoffitto. 

25 Nella connessione migliorata dalla presente invenzione, 
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durante Tintcrvallo di tempo in cui il connettore viene insert to, e 
necessario regolare il connettore verticalmente, di modo che una volta 
inserito completamente, il connettore si adatti verticalmente nella 
fessura 23. 

5 Dato che la forza necessaria a far collassare il dispositivo di 

bloccaggio 10 dell 'arte antecedente era considerevole, e si presentava 
vicino al bordo di attacco del connettore, la rastremazione che guidava il 
connettore verticalmente alia propria posizione completamente 
alloggiata di modo che il connettore fosse in posizione verticale una 

10 volta inserito completamente, era graduale, per limitare la resistenza 
aggiunta in ogni singolo punto neirinserimento. 

Pertanto, anche quando veniva creato il bloccaggio 
interconnesso tra connettore e connettore, in cui i denti di arresto si 
flettevano, il connettore veniva ancora regolato verticalmente in 

15 considerazione della necessita di rendere la rastremazione graduale 
piuttosto che brusca, creando cosi maggiore resistenza. 

Nella presente invenzione la rastremazione 38 al bordo di 
attacco del connettore 21, 22 e realizzata in modo relativamente brusco, 
secondo un angolo piu stretto, di modo che viene eseguita una 

20 regolazione relativa immediata verticalmente rispetto al connettore 
quando esso viene inserito nella fessura 23. Anche se una regolazione 
piii stretta, immediata, normalmente richiederebbe una forza di 
inserimento maggiore di quella di un inserimento graduale, e necessaria 
una forza minore piuttosto che maggiore. Tale riduzione di forza e 

25 ottenuta mediante il contatto ritardato del dispositivo di bloccaggio 40 
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deirinvenzione con il lato della fessura 23, dato che non vi e di fatto 
alcuna resistenza all'avanzamento o resistenza da parte del dispositivo 
di bloccaggio 40 deirinvenzione. 

Vi e un ulteriore beneficio che viene ottenuto con il 

5 posizionamento verticale anticipato del connettore alTinterno della 
fessura 23 durante Tinserimento. Quando i denti di arresto 31 e 33 e le 
estremita 30 e 32 del primo e secondo connettore deirinvenzione 20 e 
21 entrano in contatto, i denti di arresto e le estremita sono in una 
posizione di relazione reciproca, verticalmente, in cui vi e meno 

10 resistenza alia flessione di tali elementi lateralmente nella posizione di 
bloccaggio. Invece, nell'arte antecedente veniva realizzato un contatto 
tra denti di arresto ed estremita, e veniva esercitata forza tra tali 
elementi, scentrata dalla loro posizione piu flessibile, e la forza richiesta 
per flettere denti di arresto ed estremita era nuovamente considerevole. 

15 Le figure 3 e 3a illustrano un connettore dell 'arte antecedente, 

mentre le figure 2 e 2a illustraoio un connettore di bloccaggio della 
presente invenzione. 

Come si vede nelle figure 3 e 3a, il dispositivo di bloccaggio 10 
delTarte antecedente in forma di leva diritta lie fatto oscillare con un 

20 angolo acuto rispetto alia base 13 di un connettore 15 secondo l'arte 
antecedente. La linea tratteggiata 17 rappresenta, nella parte 
ingrandita, il lato di fessura 23 quando il connettore 15 dell'arte 
antecedente e inserito nella fessura 23. II connettore 15 dell'arte 
antecedente percorre la distanza 16 prima di incontrare il lato della 

25 fessura nel punto 19, il quale si trova a una distanza 18 dall'estreinita 
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del dispositivo di bloccaggio 10 secondo Tarte antecedente. 

Nelle figure 2 e 2a viene illustrato il connettore deirinvenzione 
22, il quale e identico al connettore delTinvenzione 21, con il dispositivo 
di bloccaggio 40 delTinvenzione. Come anche in figura 3a, la linea 

5 tratteggiata 17 nella parte ingrandita rappresenta il lato della fessura 
23 quando il connettore 22 e inserito nella fessura 23. II connettore 22 
percorre la distant 46 prima di incontrare il lato della fessura 23 nel 
punto 47. La distanza 48 e una distanza dalTestremita del dispositivo di 
bloccaggio 40 deU'invenzione. 

10 I vantaggi della presente invenzione rispetto all'arte 

antecedente sono illustrati graficamente nelle figure 4a, 4b e 4c. 

La figura 4, che include le figure 4a, 4b e 4c, illustra le 
resistenze che si incontrano in una connessione delTarte antecedente a 
confronto con le forze incontrate in una connessione con il connettore 

15 migliorato dell 'invenzione. 

Nell'arte antecedente, la linea da 80 a 81 rappresenta la 
resistenza incontrata durante rinserimento iniziale del secondo 
connettore nella fessura, mentre il dispositivo di bloccaggio 10 viene 
flesso dal proprio contatto iniziale con il lato della fessura 23 fino a che 

20 la resistenza raggiunge il suo valore massimo pari a circa 27 libbre al 
punto 81. 

II contatto della leva diritta 11 del dispositivo di bloccaggio 10 
dell'arte antecedente e relativamente vicino al perno 12 durante tale 
percorso. In 81 vi e una diminuzione della resistenza durante il 
25 percorso fino al punto 82 pari a circa 10 libbre. II dispositivo di 
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bloccaggio 10 a leva diritta deirarte antecedente durante tale 
diminuzione entra in contatto con il lato della fessura 23 piu 
esternamente lungo la propria leva diritta 1 1 , mentre passa attraverso 
la fessura 23, per cui e necessaria meno forza dato che il braccio di leva 

5 e piu lungo che al contatto iniziale. 

In 82 vi e un nuovo aumento della resistenza dovuto alia 
flessione dei denti di arresto 31 e 33 e delle estremita di connettore 30 e 
32 mentre stanno formando un bloccaggio tra connettore e connettore. 
La resistenza aumenta al punto 83, dove il bloccaggio tra connettore e 

10 connettore e completato, e tutti gli elementi si sono flessi nuovamente in 
una posizione di riposo senza che awenga ulteriore resistenza o 
movimento. 

Le forze necessarie per superare la resistenza incontrata nel 
realizzare una connessione con il miglioramento deirinvenzione e 

15 illustrata graficamente nella figura 4a. Lo stesso movimento del secondo 
connettore 22 nella fessura 23, presentante il dispositivo di bloccaggio 
40 delFinvenzione e illustrato, come era illustrato con il connettore 
deirarte antecedente, in figura 4a. II contatto iniziale con il lato della 
fessura 23 awiene in 90 e aumenta in 9 1 quando vi e una resistenza di 

20 circa 14 libbre. Vi e una diminuzione molto leggera di resistenza quando 
il dispositivo di bloccaggio 40 deU'invenzione passa attraverso la 
fessura. La resistenza quindi aumenta al punto 93 a circa 16 libbre 
mentre il bloccaggio tra connettore e connettore viene formato quando i 
denti di arresto 31 e 33 e le estremita di connettore 30 e 32 si flettono, 

25 dopodiche vi e una diminuzione al punto 94, in cui la resistenza cessa 
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completamente dopo che si forma il bloccaggio tra connettore e 
connettore. 

La forza necessaria e la distanza sulla quale la forza deve 
essere applicata, e owiamente considerevolmente inferiore, nel 
5 realizzare la connessione, con il connettore di bloccaggio della presente 
invenzione. 

La figura 4c sovrappone i grafici delle figure 4a e 4b con la 
posizione bloccata della connessione dell'arte antecedente, e la 
connessione delTinvenzione come un punto comune sovrapposto lungo 

10 l'asse orizzontale in 96. AX nel grafico rappresenta la distanza del 
ritardo nel contatto tra il dispositivo di bloccaggio delTarte antecedente 
15 e il dispositivo di bloccaggio 40 dell'invenzione, con il lato 17 della 
fessura 23, quando il secondo connettore viene inserito nella fessura. 
Ancora, la figura 4c, in forma di grafico, rappresenta la riduzione 

15 considerevole di forza e lavoro necessari per realizzare la presente 
connessione, rispetto a quanto accadeva nel realizzare la connessione 
dell'arte antecedente. 
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RIVENDICAZIONI 

1. Connettore di bloccaggio (21, 22) per una griglia di 
controsoffitto, comprendente una trave principale (20) e travi traverse 
(26, 27), 

5 - in cui il connettore di bloccaggio (21) e progettato per essere 

conficcato attraverso una fessura (23) nella trave principale (20) per 
bloccarsi con un connettore di bloccaggio (22) opposto identico gia nella 
fessura (23), e ha un dispositivo di bloccaggio (40) a sbalzo solidale con, 
e fatto oscillare da, una base (41) nel connettore di bloccaggio (21), e 

10 - in cui quando il connettore di bloccaggio (21, 22) e conficcato 

attraverso una fessura (23) nella trave principale (20), il dispositivo di 
bloccaggio (40) pud essere forzato da un lato della fessura (23) a flettersi 
verso la base (41) per permettere al dispositivo di bloccaggio (40) di 
passare attraverso la fessura (23), e quando il connettore di bloccaggio 

15 (21, 22) e stato conficcato attraverso la fessura (23), il dispositivo di 
bloccaggio (40) puo flettersi ritornando alia propria posizione di riposo 
in cui esso e fatto oscillare in allontanamento dalla base (41), 

caratterizzato dal fatto che il dispositivo di bloccaggio (40) e 
formato con una parte curva prima di estendersi a guisa di leva diritta. 

20 2. II connettore di bloccaggio secondo la rivendicazione 1, 

caratterizzato dal fatto che la parte curva forma un raggio di circa 0,1 

cm (0,04 pollici). 

3. II connettore di bloccaggio secondo la rivendicazione 1, 
caratterizzato dal fatto che il dispositivo di bloccaggio (40) presenta una 
25 parte diritta (43) la quale forma un angolo di circa 42° con la base (41). 


- 18- 


ZAR238EIT 


Dr. Rinaldo Ferreccio 
(Iscr. Albo n°525 BM) 


4. II connettore di bloccaggio secondo la rivendicazione 1, 
caratterizzato dal fatto che un ritardo nel contatto tra il lato della 
fessura (23) e il dispositivo di bloccaggio (40) e fornito quarido il 
connettore di bloccaggio (21, 22) e conficcato attraverso la fessura (23). 


± ± ± ± ± 
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CONCLUSIES 


1. Vergrendelende connector (21, 22) voor een rooster 
van een hangend plafond, omvattend een hoofdbalk (20) en dwars- 
balken (26, 27), 

- waarbij de vergrendelende connector (21) is ontworpen 
5 om te worden gestoken door een spleet (23) in de hoofdbalk (20) 

om te vergrendelen met een daar tegenoverliggende identieke ver- 
grendelende connector (22) die zich reeds in de spleet (23) be- 
vindt en is voorzien van een vrijhangende vergrendelingslip (40) 
die een geheel vontit met en scharniert van een basis (41) in de 
10 vergrendelende connector (21), en 

- waarbij, wanneer de vergrendelende connector (21, 22) 
wordt gestoken door de spleet (23) in de hoofdbalk (20), de ver- 
grendelende lip (40) door een zijde van de spleet (23) kan wor- 
den gedwongen om naar de basis (41) te buigen, zodat de vergren- 

15 delende lip (40) kan gaan door de spleet (23), en wanneer de 

vergrendelende connector (21, 22) door de spleet (23) is gesto- 
ken, de vergrendelende lip (21) terug kan buigen naar zijn ont- 
spannen positie, waarin hij weg is gescharnierd van de basis 
(41), met het kenmerk, dat de vergrendelende lip (40) is gevormd 

20 met een gekromd deel voordat het zich uitstrekt als een rechte 
he f boom. 

2. Vergrendelende connector volgens conclusie 1, met 
het kenmerk, dat het gekromde deel een radius vormt van ongeveer 
0, 1 cm (0,04 inch) . 

25 3. Vergrendelende connector volgens conclusie 1, met 

het kenmerk, dat de vergrendelende lip (40) een recht deel (43) 
heeft dat een hoek van ongeveer 42° vormt met de basis (41) . 

4. Vergrendelende connector volgens conclusie 1, met 
het kenmerk, dat een vertraging in contact tussen de zijde van 

30 de spleet (23) en de vergrendelende lip (40) is verschaft wan- 
neer de vergrendelende connector (21, 22) door de spleet (23) 
wordt gestoken. 
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[0001] Sufity podwieszane S3, szeroko stosowane w budynkach 
komercyjnych i przemyslowych . W sufitach tego rodzaju, 
metalowa kratownica wzajemnie pol^czonych giownych belek i 
poprzecznych belek podwieszana jest ze stropu konstrukcyjnego 
za posrednictwem drutow. Kratownica ta podtrzymuje panele 
akustyczne w prostok^tnych otworach uformowanych w 
kratownicy . 

[0002] Wynalazek dotyczy l^cznikow blokuj^cych stosowanych 
w kratownicy do l^czenia pary pr zeciwleglych poprzecznych 
belek i glownej belki na przeciyciach kratownicy. 
[0003] Podwieszane sufity posiadaj^ce metalowe belki 
pol^czone wzajemnie w kratownicy, ktora podtrzymuje panele s^ 
dobrze znane (na przyklad z patentow USA 5,839,246 lub 
6,178,712) . 

[0004] Kratownica w takich sufitach posiada na kazdym 
przeciyciu kratownicy pary przeciwleglych poprzecznych belek 
oraz glown^ belky, kt6re tworz^ pol^czenie. 

[0005] Kazda poprzeczna belka w takim polaczeniu posiada 
l^cznik na swoim koricu, ktory jest wciskany lub wbijany, z 
przeciwnych stron glownej belki, poprzez szczeliny w glownej 
belce. Wszystkie l^czniki sa, identyczne. 

[0006] L^cznik, ktory wkladany jest do szczeliny jako 
pierwszy, chroniony jest przed wypadniyciem ze szczeliny 
przez wspornikowy zatrzask tego i^cznika, o postaci obrotowej 
giytkiej spryzyny plytkowej. Tego rodzaju zatrzask, ktory 
jest zintegrowany z podstaw^ l^cznika i uformowany z niej 



z 

poprzez wykrawanie, odchylony jest w kierunku polozenia 
otwartego. Zatrzask, ktory jest odchylony pod k^tem od 
podstawy l^cznika, odgina si? w kierunku polozenia 
zamkni?tego pod wplywem ograniczenia boku szczeliny, gdy 
l^cznik jest wbijany poprzez szczelin? w celu utworzenia 
poi^czenia, ale ktory odchyla si? nast?pnie z powrotem do 
swojego odchylonego polozenia spoczynkowego dla zapobiezenia 
wyci^gni?cia l^cznika z powrotem ze szczeliny. 
[0007] Nast?pnie, przez szczelin? w zmniejszonej 
przestrzeni tej szczeliny wbijany jest inny l^cznik na 
przeciwlegle j poprzecznej belce, identyczny z pierwszym 
l^cznikiem. Zatrzask na tym l^czniku styka si? z bokiem 
szczeliny w poblizu osi zatrzasku i jest odchylany w kierunku 
polozenia zamkni?tego . 

[0008] Szczeg61nie przy wkladaniu drugiego l^cznika do 
szczeliny, z liniowym ruchem wbijania, do wykonania 
pol^czenia niezb?dne jest wykonanie duzej pracy i uzycie 
sporej sily . 

[0009] Opor powstaje niemal natychmiast , gdy drugi l^cznik 
w szczelinie wchodzi do szczeliny i kontynuuje ruch, az do 
osadzenia go w polozeniu zablokowanym, jak opisano ponizej, 
przy obecnosci pierwszego l^cznika w szczelinie. 
[0010] Obydwa l^czniki l^cza, si? wzajemnie f gdy drugi 
l^cznik jest calkowicie umieszczony w szczelinie. Zaczepy 
uformowane z podstawy l^cznika, maj3.ce postal zgrubien, ktore 
posiadaj^ stron? krzywkow^. oraz stron? blokuj^c^, a takze 
korice l^cznikow, zginaj^ si? i odginaj^ w celu pol^czenia w 
form? nazywan^ czasami pol^czeniem l^cznik-do-l^cznika lub 
l^cznikiem typu „uscisk dloni". Tego rodzaju pol^czenie typu 
„uscisk dloni" pomi?dzy l^cznikami chroni przed liniowym 



3 

wycia_gnieciem la.cznikow ze szczeliny. La.czniki utrzymywane sa. 
poprzecznie i pionowo razem przez szczeliny w giownej belce. 
[0011] W osadzonym zablokowanym polozeniu drugi la_cznik 
jest poziomo wyrownany z pierwszym la.cznikiem wewna^trz 
szczeliny, tak ze zaczepy blokuja.ce na la.cznikach sa. 
pola.czone i utrzymywane na tym samym poziomie w celu 
utworzenia pola_czenia typu la_cznik-do-la_cznika . 0g61nie drugi 
la^cznik musi bye albo podniesiony albo wcisniety, gdy wchodzi 
do szczeliny w celu uzyskania takiego poziomego wyrownania. 
Dlatego profil krawedzi natarcia la_cznika zweza sie w celu 
prowadzenia la_cznika w trakcie jego ruchu poprzez szczeline 
giownej belki. 

[0012] Tego rodzaju la_czniki rodzajowego typu ujawnione sa_ 
na przyklad w dokumentach US 5 839 246 lub US 4 317 641. Ten 
stan techniki dotyczy la.cznika blokuja.cego dla kratownicy 
sufitu podwieszanego, opisanego we wstepie do zastrzezenia 1. 

[0013] Celem wynalazku jest opracowanie la_cznika 
blokuja_cego, ktory do wykonania pola.czenia wymaga znacznie 
mniejszej sily i mniejszego nakladu pracy. 

[0014] Wymagany jest mniejszy naklad pracy i mniejsza 
sila, gdyz przy wkladaniu drugiego la.cznika do zmnie j szonego 
obszaru szczeliny giownej belki (1) wystepuje opoznienie w 
stycznosci pomiedzy zatrzaskiem blokuja.cym a bokiem 
szczeliny, tak ze w trakcie opoznienia (2) la^czone elementy 
sa. pozyejonowane przy na jmnie j szym oporze wynika ja.cym z sil 
tarcia, a takze (3) gdy wystepuje stycznosc pomiedzy 
elementami, elementy te sa_ pozyejonowane oferuja.c najmniejszy 
opor do wykonania pola.czenia. 

[0015] W celu uzyskania powyzszego efektu, formuje sie 
zatrzask blokuja_cy, ktory w swoim nieodgietym polozeniu musi 
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rozci^gac si$ poprzecznie wystarcza ja^co daleko od podstawy 
l^cznika w celu zabezpieczenia przed wyci^gni^ciem pierwszego 
l^cznika poprzez szczelin^ zanim wlozony zostanie drugi 
l^cznik, posiadaj^cy zakrzywion^. cz^sc przed cz^sci^ 
rozci^gaj^c^ si$ w postaci prostej dzwigni. 

[0016] To, jak przedstawiono w punkcie (1) powyzej op6znia 
stycznosc pomi^dzy zatrzaskiem a bokiem szczeliny, gdy drugi 
IcLcznik jest wkladany w szczeliny, i jak przedstawiono w 
punkcie (2) powyzej taka stycznosc nast^puje dale wzdluz 
zatrzasku od punktu obrotu, blizej korica zatrzasku tworz^c 
dluzsze ramie dzwigni, tak ze mniejsza sila potrzebna jest do 
zamkni^cia zatrzasku. 

[0017] Zewn^trzny koniec zatrzasku blokuj^cego w polozeniu 
nieodgi^tym rozci^ga si^ do tego samego polozenia, co prosty 
zatrzask ze stanu techniki obracany pod k^tem ostrym. 
Polozenie to jest niezbedne, aby l^cznik nie mogl zostac 
wyci^gni^ty po przejsciu zatrzasku przez szczeliny. 
[0018] Takze w trakcie opoznienia wymienionego w punkcie 
(1) powyzej, drugi l^cznik umieszczany jest poprzez zw^zenie 
na jego wiod^cym koricu, ktory zajmuje albo gore albo dol 
szczeliny, do takiego samego horyzontalnego poziomu co 
pierwszy l^cznik, bez oporu tarcia stwarzanego w pol^czeniu 
wedlug stanu techniki, gdzie zatrzask blokuj^cy praktycznie 
natychmiast zbliza pierwszy l^cznik i drugi l^cznik 
poprzecznie do siebie. 

[0019] Poprzez szybsze dopasowanie drugiego l^cznika 
pionowo, gdy przechodzi on przez szczeliny, zaczepy blokuj^ce 
oraz korice l^cznika, ktore I4CZ3. si§ ze sob^ poprzez 
odgi^cie, znajduj^ sie w polozeniu, jak przedstawiono to w 
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punkcie (3) , w celu uzyskania na jmnie j szego oporu takiego 
pol^czenia . 

[0020] Na Fig. 1 przedstawiono widok z prawej strony 
pol^czenia dwoch poprzecznych belek poprzez szczeline w 
glownej belce, ukazuj^c l^czniki wedlug wynalazku w 
pol^czeniu typu l^cznik-do-l^cznika • 

Na Fig. 2 przedstawiono widok z prawej strony l^cznika wedlug 

wynalazku, przedstawiony w pol^czeniu z Fig. 1. 

Na Fig. 2a przedstawiono przekrojowy widok z gory l^cznika 

wedlug niniejszego wynalazku wzdluz linii A-A z Fig. 2, z 

powiekszonet zaznaczon^ czescisu ukazuj^cat zatrzask wedlug 

wynalazku. 

Na Fig. 3 i 3a przedstawiono widoki ukazuj^ce stan techniki 
odpowiada j^cy widokom z Fig. 2 i 2a. 

Na Fig. 3 przedstawiono widok z boku l^cznika ze stanu 
techniki . 

Na Fig. 3a przedstawiono przekrojowy widok z gory l^cznika ze 
stanu techniki wzdluz linii A-A z Fig. 3, z powiekszons. 
zaznaczonat czeScic*., ukazuj^c^ zatrzask wedlug wynalazku. 
Na Fig. 4 przedstawiono grupe wykresow, 4a, 4b i 4c, na 
ktorych przedstawiono sily stosowane przy wykonywaniu 
pol^czenia . 

Na Fig. 4a przedstawiono wykres sily niezbednej do 
przezwyciezenia oporu wykonania pol^czenia ze stanu techniki. 
Na Fig. 4b przedstawiono wykres sily niezbednej do 
przezwyciezenia oporu przy wykonaniu pol^czenia wedlug 
wynalazku. 

Na Fig. 4c . przedstawiono wykres nalozonych sil z 
Fig. 4a i 4b. 
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[0021] Na przedstawionych rysunkach pola.czenie wedlug 
wynalazku przedstawiono na Fig. 1, la, za§ wynalazek pokazano 
wyrazniej na Fig. 2 i 2a. W niniejszym pola_czeniu glowna 
belka 20, pokazana w przekroju poprzecznym, rozcia.ga sie 
wzdluz kratownicy sufitu. Identyczne la.czniki 21 i 22 zostaiy 
wbite w szczeliny 23 w srodniku 25 glownej belki 20 i 
pola_czone. La_czniki 21 i 22 sa, pola_czone odpowiednio z 
poprzecznymi belkami 26 i 27 za posrednictwem nitow 28. 
Pola_czenie to odznacza si$ nastepuja.cymi cechami: 

(1) Koniec 30 la.cznika 21 la_czy sie z zaczepem 31 tworza.c 
pola.czenie typu l^cznik-do-la^cznika, jak r6wniez koniec 32 
la_cznika 22 la_czy sie z zaczepem 33; 

(2) Zatrzaski blokuja.ce 40 na la.czniku 21 i la_czniku 22 
znajduja. si$ w polozeniu niewygi^tym; 

(3) Tylne ograniczniki 35 i 36 na la.cznikach 21 i 22 mocuja. 
korice 30 i 32 w pola.czeniu typu la_cznik-do-la_cznika, a takze 

(4) La_czniki 21 i 22 utrzymywane sa. poprzecznie i pionowo 
wewnatrz szczeliny 23 przez przekrojowa. konfiguracje 
la.cznikow, co jest dobrze znane ze stanu techniki. 

[0022] Dotychczas opisana ogolna konfiguracja jest zgodna 
ze stanem techniki. 

[0023] Przy wykonywaniu pola^czenia przedstawionego na 
Fig. 1 i la oraz w cytowanych patentach, pierwszy la.cznik, 
albo la.cznik 21 albo 22, ktore obydwa sa. identyczne, wkladany 
jest lub wbijany poprzez szczeliny 23 w sposob znany ze stanu 
techniki. W niniejszym opisie przy jmu j emy , ze la.cznik 21 
wkladany jest poprzez szczeliny jako pierwszy. 
[0024] Zatrzask blokujacy 40 styka sie z bokiem szczeliny 
23 i jest odginany wystarcza ja.co do umozliwienia przejscia 
zatrzasku 40 przez szczeliny 23 i odgina si§ z powrotem do 
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polozenia spoczynkowego w ruchu j ednokierunkowym. W tym 
polozeniu pierwszy la_cznik 21 utrzymywany jest wewna.trz 
szczeliny 23. 

[0025] Nast^pnie przez szczeliny przepychany jest drugi 
la.cznik 22 wzdluz pierwszego la_cznika 21. Ponownie zatrzask 
blokuja_cy 40 styka si$ z bokiem szczeliny 23, ale teraz jest 
juz mniej miejsca w szczelinie, gdyz wlozony juz zostal 
poprzedni la_cznik. Drugi la_cznik 22, podczas przepychania go 
przez szczeliny 23, odgina zatrzask 40 w kierunku polozenia 
zamkni^tego, az zatrzask ten przejdzie przez szczeliny, po 
czym odgina si$ on otwieraja^c do polozenia spoczynkowego. 
ta_czniki 21 i 22 tworz^ takze pola_czenie typu la,cznik-do- 
la_cznika, jak pr zedstawiono to na Fig. 1, przy czym zaczepy 
31 i 33 oraz konce belek 30 i 32 wygi^ly si$ i ponownie si$ 
odgi^ly do spoczynkowego polozenia pocza^tkowego . 
[0026] W tych wbijanych pola,czeniach, gdy drugi la.cznik, 
na przyklad ±a.cznik 22 f przechodzi poprzez szczeliny 23 do 
polozenia osadzonego, po umieszczeniu w szczelinie pierwszego 
la.cznika 21, zachodzi co nast^puje: 

(1) Drugi l^cznik 22 jest dopasowany pionowo wewna.trz 
szczeliny 23. 

(2) Drugi la.cznik 22 jest dopychany poprzecznie przez bok 
szczeliny 23 od pierwszego la.cznika 21. 

(3) Zatrzask blokuja_cy 40 na drugim la.czniku 22 jest odginany 
w kierunku polozenia zamkni<=>tego przez bok szczeliny 23 az do 
przejscia zatrzasku 40 przez szczeliny 23, po czym rozpreza 
si§ on otwieraja_c si$ do polozenia spoczynkowego, jak widac 
to na przyklad na Fig. 1. 

(4) Zatrzaski blokuja.ce 31 i 33 oraz konce 30 i 32 na 
pierwszym la_czniku i drugim la,czniku 21 i 22, sa. rozginane, 
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gdy stykaj^. si<= one ze sob^, a nast^pnie odginane z powrotem 
do polozenia zablokowanego. 

[0027] W stanie techniki wymienione wyzej etapy od (1) do 
(4) nakladaly si<? lub nastepowaly faktycznie jednoczesnie, 
tak iz sila i praca wymagane do wykonania pol^czenia 10 byly 
nie tylko sum^ sil niezb^dnych do przezwyci^zenia sumy 
poszczegolnych oporow stwarzanych przez etapy (1), (2), (3) 
i (4), okreslonych bezposrednio powyze j , ale takze sil^ i 
pracat wymagan^ do przezwyci^zenia tarcia wytwarzanego, gdy 
sily (1), (2), (3) i (4) nakladaly si$ lub wyst^powaly 
jednoczesnie. Do tych oporow tarcia nalezaly: 

a. Tarcie pomi^dzy zatrzaskiem 40 na drugim l^czniku 22 a 
bokiem szczeliny 23, gdy drugi l^cznik 22 wkladany byl 
pionowo w szczeliny 23. 

b. Tarcie poprzecznie pomi^dzy podstaw^. l^cznikow 21 i 22. 

c. Tarcie pomiedzy gor^ lub dolem drugiego l^cznika 22 a gor$. 
lub spodem szczeliny 23, gdy drugi l^cznik 22 umieszczany byl 
pionowo w szczelinie 23. 

d. Tarcie pomiedzy zaczepami 31 i 33, a koncami 30 i 32 na 
pierwszym l^czniku 21 i drugim l^czniku 22 w szczelinie 23, 
gdy drugi l^cznik 22 byl umieszczany pionowo w szczelinie 23. 
[0028] W stanie techniki przy zamiarze zmniejszenia 
calkowitego wymaganego nakladu pracy i sily, wykonano 
zw^zenie 37 lub pochylenie na wiod^cej kraw^dzi znanego 
l^cznika 15, zgodnie z tym, co pokazano na Fig. 3, ze 
stopniowym pochyleniem, dzi^ki czemu, gdy drugi Icicznik byl 
pionowo umieszczany w szczelinie 23, sily tarcia mogly bye 
rozlozone na dlugosci ruchu wkladania. 

[0029] Rozwi^zanie wedlug wynalazku zasadniczo redukuje 
sile niezb^dn^ do pokonania oporu pochodz^cego z powyzszych 
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tare a), b) , c) i d) oraz sil niezbednych w etapie (3) do 
wygiecia zatrzasku blokuja_cego 40 wedlug wynalazku w kierunku 
polozenia zamknietego oraz w etapie (4) do wygiecia zaczepow 
31 i 33 oraz koncow 30 i 32 wzajemnie wzgledem siebie w celu 
utworzenia pola_czenia typu la_cznik-do-la,cznika . 
[0030] Podobnie jak w stanie techniki, tak wedlug 
wynalazku formowany jest zatrzask 40 o postaci wspornikowej 
sprezyny plytkowej, poprzez przebicie, od podstawy 39 
la_cznika, jak widac to na przyklad na Fig. 2 i 2a. Zatrzask 
wedlug stanu techniki, oznaczony numerem 10 na Fig. 3 i 3a, 
ma postac prostej dzwigni 11, obrotowej w punkcie 12. Tworzy 
on ka_t ostry z podstawa. 13 znanego la.cznika 15. 
[0031] Wedlug wynalazku zatrzask 40, jak widac to na Fig. 
2 i 2a, uformowany jest z podstawy 41 z promieniem 42, 
wynosza.cym na przyklad 0,1 cm (0,04 cala) , zanim rozciajgac 
sie bedzie w postaci prostej dzwigni. Prosta czesc 43 
zatrzasku 40 wedlug wynalazku tworzy ka.t okolo 42° z podstawa. 
41. Tego rodzaju krzywa w zatrzasku blokuja_cym 40 zwieksza 
odleglosc 46 drugiego la.cznika 21 lub 22, wchodzi do 
szczeliny 23 zanim zetknie sie z bokiem szczeliny 23 w 
punkcie 47 do wytwarzania oporu pochodza.cego od zatrzasku 40 
wedlug wynalazku o bok szczeliny 23. Tego rodzaju zakrzywiony 
zatrzask blokuja^cy 40 wedlug wynalazku redukuje takze 
odleglosc 48 na jakiej zatrzask 40 wedlug wynalazku styka sie 
z bokiem szczeliny 23, gdy jest on odginany w kierunku 
polozenia zamknietego, gdy przechodzi przez szczeline 23, 
gdyz styka sie ona z zatrzaskiem 40 blizej konca zatrzasku w 
odroznieniu od znanego prostego zatrzasku 10. 

[0032] Przykiadowe wymiary zatrzasku blokuja.cego 40 wedlug 
wynalazku przedstawiono na Fig. 2a. 
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[0033] Ponadto pierwszy kontakt zatrzasku 40 wedlug 
wynalazku z bokiem szczeliny 23 nastepuje za punktem 51 
zatrzasku 40 wedlug wynalazku, gdzie l^czy sie on z podstaw^ 
41, gdyz fragment zakrzywionej czesci zatrzasku 40 wedlug 
wynalazku rozci^ga sie w plaszczyznie podstawy 41 i nie jest 
wystawiony na stycznosc z bokiem szczeliny 23. Punkt 51 
stanowi pocz^tek sciecia oraz pocz^tek wygiecia zatrzasku 40 
wedlug wynalazku, jak widac to na Fig. 2a. 

[0034] Zatem, sila wywierana przez bok szczeliny 23, gdy 
zatrzask 40 wedlug wynalazku przechodzi przez te szczeline, 
dziala dalej od punktu 51 obrotu niz ma to miejsce w stanie 
techniki, wymagaj^c dzieki temu mniejszej sily do obrocenia 
zatrzasku 40 wedlug wynalazku niz znanego zatrzasku o postaci 
prostej dzwigni, gdyz sila ta ma wieksze ramie dzwigni w 
zatrzasku 40 wedlug wynalazku, gdy styka sie on z bokiem 
szczeliny 23 gdy wpychany jest on do pol^czenia. 
[0035] Takwiec, do wsuwania zatrzasku 40 wedlug wynalazku 
wymagana jest mniejsza sila na krotszym dystansie, niz bylo 
to wymagane dla zatrzasku 10 ze stanu techniki. Skutkuje to 
zasadniczo mniejsza prac^, jaka musi bye wykonana do 
utworzenia pol^czenia. Ten korzystny efekt w jednym 
pol^czeniu jest zwielokrotniony przez wiele pol^czen, jakie 
musz^ zostac wykonane w kratownicy sufitu podwieszanego . 
[0036] W pol^czeniu udoskonalonym przez wynalazek, w 
trakcie wkladania l^cznika, konieczne jest dostosowanie 
l^cznika pionowo, tak ze, gdy bedzie calkowicie wlozony, 
l^cznik ten bedzie pasowal pionowo do szczeliny 23. 
[0037] Ze wzgledu na to, ze sila konieczna do wkladania 
znanego zatrzasku 10 byla dose duza i narastala w poblizu 
glownej krawedzi l^cznika, zwezenie, ktore prowadzilo l^cznik 
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pionowo do jego calkowicie osadzonego polozenia, tak aby 
l^cznik znajdowal si§ na swoim miejscu pionowo po calkowitym 
wlozeniu, bylo stopniowe dla ograniczenia dodatkowego oporu w 
kazdym punkcie przy wkladaniu. 

[0038] Nawet wi^c wowczas, gdy tworzone bylo pol^czenie 
typu laicznik-do-l^cznika, w ktorym odginane byly zaczepy, 
l^cznik byl wci^z dopasowywany pionowo, w zwi^zku z 
koniecznosci^ wykonania zw^zenia stopniowego a nie skokowego, 
w rezultacie wytwarzaj^c jeszcze wi^kszy opor. 
[0039] Wedlug wynalazku zw^zenie 38 wiod^cej kraw^dzi 
l^cznika 21, 22 jest stosunkowo ostre, pod ostrzejszym k^tem, 
tak ze wzgl^dne natychmiastowe dopasowanie wykonuje si<= 
pionowo wzgledem l^cznika, gdy jest on wkladany do szczeliny 
23. Nawet mimo tego, ze bardziej strome, bezposrednie 
dopasowanie wymagaloby normalnie wi^kszej sily przy wkladaniu 
niz w przypadku zw^zenia stopniowego, to wymagana jest 
mniejsza a nie wi^ksza sila. To zredukowanie wymaganej sily 
uzyskiwane jest dzi^ki op6znionej stycznosci zatrzasku 
blokuj^cego 40 wedlug wynalazku z bokiem szczeliny 23, gdyz 
praktycznie nie wyst^puje przeszkoda czy tez opor z zatrzasku 
blokuj^cego 40 wedlug wynalazku. 

[0040] Istnieje dodatkowa korzysc, ktora uzyskiwana jest 
dzi^ki wczesnemu pionowemu ulozeniu l^cznika wewn^trz 
szczeliny 23 w trakcie wkladania. Gdy zaczepy 31 i 33 na 
koricach 30 i 32 pierwszego l^cznika i drugiego l^cznika 20 i 
21 wedlug wynalazku wchodza. w kontakt, zaczepy i korice 
znajduj^ si§ w polozeniu pionowym wzgl^dem siebie, gdzie jest 
na jmniejszy opor wyginania tych elementow poprzecznie do 
polozenia blokuj^cego. Natomiast, w stanie techniki kontakt 
tworzony byl pomi^dzy zaczepami a koncami i pomi^dzy tymi 



12 

elementami wywierana byla sila poza ich najbardziej wygi^tym 
polozeniem, a sila wymagana do wygi^cia zaczepow i koricow 
byla ponownie dose duza. 

[0041] Na Fig. 3 i 3a pr zedstawiono l^cznik ze stanu 
techniki, zas na Fig. 2 i 2a przedstawiono l^cznik blokuj^cy 
wedlug wynalazku. 

[0042] Zgodnie z tym, co pokazano na Fig. 3 i 3a znany 
zatrzask 10 o postaci prostej dzwigni 11 obraca sie pod k^tem 
ostrym wzgl^dem podstawy 13 l^cznika 15 ze stanu techniki. 
Linia punktowa 17, na powi^kszonym fragmencie, oznacza bok 
szczeliny 23 gdy l^cznik 15 ze stanu techniki jest wkladany 
do szczeliny 23. Znany l^cznik 15 pokonuje odleglosc 16 zanim 
napotyka bok szczeliny w punkcie 19, co nast^puje w 
odlegiosci 18 od konca zatrzasku 10 ze stanu techniki. 
[0043] Na Fig. 2 i 2a przedstawiono wedlug wynalazku 
l^cznik 22, ktory jest identyczny z l^cznikiem 21, 
posiadaj^cy zatrzask 40. Podobnie jak na Fig. 3a linia 
punktowa 17 na powi^kszonym fragmencie oznacza bok szczeliny 
23, gdy l^cznik 22 jest do niej wkladany. t^cznik 22 pokonuje 
odleglosc 46 zanim napotyka bok szczeliny 23 w punkcie 47. 
Jest to odleglosc 48 od konca zatrzasku 40 wedlug niniejszego 
wynalazku. 

[0044] Korzysci z wynalazku w stosunku do rozwia.zania ze 
stanu techniki przedstawiono graficznie na Fig. 4a, 4b i 4c. 
[0045] Na Fig. 4, wliczaj^c w to figury 4a, 4b i 4c, 
przedstawiono opory napotykane w pol^czeniu ze stanu techniki 
w porownaniu do sil napotykanych w pol^czeniu z ulepszonym 
l^cznikiem wedlug wynalazku. 

[0046] W stanie techniki linia od 80 do 81 oznacza opor 
napotykany w trakcie pocz^tkowej fazy wkladania drugiego 
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l^cznika do szczeliny, gdy zatrzask 10 jest odginany od swego 
pocz^tkowego kontaktu z bokiem szczeliny 23, az opor osi^gnie 
maksymaln^, wartosc wynosz^ okolo 12,25 kg (27 funtow) w 
punkcie 81. 

[0047] Stycznosc prostej dzwigni 11 znanego zatrzasku 10 
zachodzi stosunkowo blisko czopu 12. W punkcie 81 nast^puje 
spadek oporu w trakcie przechodzenia do punktu 82, do okolo 
10 funtow. Zatrzask 10 prostej dzwigni wedlug stanu techniki 
w trakcie tego spadku styka si$ z bokiem szczeliny 23 dalej 
wzdluz prostej dzwigni 11, gdy przechodzi on przez szczeliny 
23, tak ze wymagana jest mniejsza sila, gdyz ramie dzwigni 
jest dluzsze niz przy pocz^tkowej styczno&ci. 

[0048] W punkcie 82 ponownie nast^puje wzrost oporu ze 
wzgl<=du na wygi^cie zaczepow 31 i 33 oraz koricow l^cznika 30 
i 32, gdy tworz^ one polciczenie typu l^cznik-do-l^cznika . 
Opor narasta do punktu 83, w ktorym tworzenie pol^czenia typu 
l^cznik-do-lscznika jest ukohczone, zas wszystkie elementy 
ulegly wygi^ciu na powrot do polozenia spoczynkowego bez 
wystepowania dalszego oporu i ruchu. 

[0049] Sily wymagane do pokonania oporu napotykanego przy 
tworzeniu pola^czenia z ulepszeniem wedlug wynalazku 
przedstawione zostaly graficznie na Fig. 4a. Pokazano na Fig. 
4a ten sam ruch drugiego l^cznika 22 do wn^trza szczeliny 23, 
posiada j^cego zatrzask 40 wedlug wynalazku, jaki 
przedstawiono w przypadku l^cznika ze stanu techniki. 
Pocz^tkowy kontakt z bokiem szczeliny 23 nastepuje w punkcie 
90 i trwa do punktu 91, w ktorym wyst^puje opor o wartosci 
okolo 14 funtow, nast^puje bardzo lagodny spadek oporu, 
zatrzask 40 wedlug niniejszego wynalazku przechodzi poprzez 
szczeliny. Nastepnie opor wzrasta do punktu 93 przy wartosci 


okolo 16 funtow, gdy tworzone jest pol^czenie typu l^cznik- 
do-l^cznika, gdy odginane zaczepy 31 i 33 oraz kohce 

l^cznika 30 i 32, po czym nastepuje spadek oporu w punkcie 
94, gdzie ustaje wszelki op6r po utworzeniu pol^czenia typu 
l^cznik-do-l^cznika . 

[0050] Wymagana sila, a takze odleglosc, na ktorej sila ta 
musi bye przykladana, oczywiscie znacznie mniejsze przy 

tworzeniu pol^czenia z wykorzystaniem l^cznika blokuj^cego 
wedlug wynalazku. 

[005X] Na Fig. 4c przedstawiono nalozenie wykresow z Fig. 
4a i 4b z zablokowanym polozeniem pol^czenia ze stanu 
techniki i pol^czeniem wedlug wynalazku w postaci nalozonego 
wspolnego punktu na osi poziomej w punkcie 96. Ax na 
wykresie oznacza odleglosc opoznienia kontaktu pomi^dzy 
zatrzaskiem 15 ze stanu techniki a zatrzaskiem 40 wedlug 
niniejszego wynalazku, z bokiem 17 szczeliny 23 przy 
wkladaniu drugiego l^cznika do wn^trza szczeliny. Ponownie, 
Fig. 4c o postaci wykresu pokazuje znaczne zmniej szenie sily 
i pracy wymaganych do utworzenia pol^czenia wedlug wynalazku 
w stosunku do wykonania pol^czenia znanego ze stanu techniki. 




18654/PE/08 


EP 1 553 239 Bl 


Zastrzezenia patentowe 

1. La.cznik blokuja.cy (21, 22) przeznaczony do kratownicy 
podwieszanego sufitu zawieraj^cej glowna. belke (20) i 
poprzeczne belki (26, 27), 

- przy czym la.cznik blokuja.cy (21) zapro j ektowany jest do 
wbicia poprzez szczelin? (23) w glownej belce (20) w celu 
zablokowania z przeciwleglym identycznym la.cznikiem 
blokuja.cym (22) zainstalowanym w szczelinie (23), a takze 
posiada wspornikowy zatrzask blokuja.cy (40) zintegrowany z i 
podparty obrotowo na podstawie (41) w la_czniku blokuja.cym 
(21) , a takze 

- gdy la.cznik blokuja.cy (21, 22) jest wbijany przez szczeline 
(23) w glownej belce (20), zatrzask blokuja_cy (40) moze bye 
zmuszony przez bok szczeliny (23) do wygi^cia si$ w kierunku 
podstawy (41) w celu umo21iwienia przej£cia zatrzasku 
blokuja.cego (40) przez szczeliny (23), za£ po przepchnieciu 
la.cznika blokuja_cego (21, 22) przez szczeliny (23), zatrzask 
blokuja.cy (40) mote odgia_c si$ do swojego polozenia 
spoczynkowego, w ktorym obraca si? w kierunku od podstawy 
(41), znamienny tym, ze zatrzask blokuja.cy (40) ma 
zakrzywiona. cz$s6 przed cz^Scia. rozcia.gaja.ca. si? do prostej 
dzwigni . 
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2. L^cznik wedlug zastrz. 1, z nam jenny tym, ze zakrzywiona 
cz$£c ma promien okolo 0,1 cm (0,04 cala) . 

3. L^cznik wedlug zastrz. 1, znamienny tym, ze zatrzask 
blokuj^cy (40) posiada prost^ cz?sc (43), ktora tworzy z 
podstawet (41) k^t okolo 42°. 

4. L^cznik wedlug zastrz. 1, znamienny tym, ze gdy l^cznik 
blokuj^cy (21, 22) wbijany jest poprzez szczeline (23) 
nast^puje opoznienie w stycznosci pomi^dzy bokiem szczeliny 
(23) a zatrzaskiem blokuj^cym (40) . 
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DOKUMENTY PRZYTOCZONE W OPISIE 

Lista przytoczonych przez Zglasza jacego dokumentow zostala 
zamieszczona wylacznie do informacji czytelnika i nie stanowi 
czesci skladowej europejskiego dokumentu patentowego. Zostala 
ona zestawiona z najwi ? ksza starannoscia; EUP nie ponosi 
jednakze zadnej odpowiedzialnosci za ewentualne bledy lub 
braki . 

Dokumenty patentowe cytowane w opisie 

• US 5839246 A [0003] [0012] 

• US 6178712 B [0003] 

• US 4317641 A [0012] 
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Urz^d Paten to wy RP Warszawa, 20 stycznia 2009 

Departament Rejestriw 
AL Niepodleglosci 188/192 
00-950 Warszawa 

Naszznak: DR-PL/EP- 1553239 -MS 
Waszznak: 18654/PE/08 

WEZWANIE 

W zwiazku ze zlozeniem w dniu 16.12.2008 tlumaczenia patcntu curopcjskicgo EP 1553239 (nr zgloszenia 04026847.6) 
tvtul: Lqcznlk blokujqqr 

kodv wvznaczonvch paristw: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HU, IE, IS, IT, Li, LU, MC, NL, PL, PT, 
RO,SE,SI,SK,TR R £ Q E I V F n 

pierwszcristwo: US20040754323 09.01.2004 C U 

Uprawnionv: Worthington Armstrong Venture, Malvern, US 2009 "01" 2 f 

tw6rca: Sareyka Brett W., West Chester, US Kill IV 

LinYu, Blue Bell, US ^UKOWSKA & KVLlKOWW 

Piatt William J., Aston, US rv ^i\j 

MKP: E04B9/I2 (2006.01) 

Urzad Patentowy RP wzywa do uiszczenia oplaty w wysokoSci 200 PLN za publikacje. tlumaczenia, w terminie trzech miesiccy od 
daty doreczenia wezwania. 

Dane bibliograficzne wskazane w wezwaniu wykorzystane bedq dla ceI6w pubiikacji nadeslanego tlumaczenia patentu europejskiego, a takze 
zostanq wpisane do wyodrc>nionej czeici rejestru patentowego prowadzonej dla dokonywania wpis6w o stanie prawnym patentow 
europejskich. 

Wzmianka o pubiikacji tlumaczenia ukaze si? w Wiadomosciach Urzedu Patentowego nr 03/2009 

JednoczeSnie Urzad informuje, it oplaty za okres ochrony rozpoczynajqcy si? po roku ochrony, w ktorym Europejski Urzad Patentowy 
opublikowal informacje o udzieleniu patcntu europejskiego, naleiy wniei6 zgodnie z ustawa PTawo wlasnosci przemyslowej, oraz art. 141 
ust. 2 Konwencji o patencie europejskim, w kwocic wynikajacej z zalacznika nr 1 do rozporzadzenia Rady Ministr6w z dnia 29 sierpnia 
2001r. 

Przedmiotowy patent europejski zgloszono do ochrony dnia 11.11.2004 (o czym ogtoszono w Europejskim Biuletynie Patentowym 
2005/28 w dniu ".07.2005 ) f natomiast inforroacj? o jego udzieleniu opublikowano w dniu t7.09.20os (w Europejskim Biuletynie 
Patentowym 2008/38 ),tj. w 4 roku od daty zgloszenia. 

Tym samym cplata za 5 rok ochrony powinna bye uiszczona do dnia 17.U.2Q0S w kwocie 300 PLN, !ub zgodnie z art. 224 usl. 4 
ustawy Prawo wlasnosci przemyslowej, do dnia 11.05.2009 w kwocie 390 PLN. 

Podstawa prawna; 

art. 7 usL 5 oraz art. 2 i an. 8 ujtawy z dnia 14 marca 2003r. o dokonywaniu europejskich zgtasxen pateotowych oraz skuikach patcntu europejskiego w Rzeczypospolilej 
Pobkiej (Dz. U. Nr 65, poz. 598), 

art 224 ust 2-4 ustawy z dnia 30 ccerwca 200 Or - Prawo wfajnoici przemyslowej (teksl jednolity: Dz. U. z 2003r. Nr r 19, poz. 1 1 17, z poznicjszymi zmianami). 
rozporzadzenie Rady Minisaow z dnia 29 sierpnia 200) r. w sprawie oplat zwiazanydb z ochrona. wynalazkow, wzor6w uzyrkowych, wzorow przemystowych. znak6w 
towarowych, oznaczen geografieznych i topografii uktadow sealonych (Dz U. Nr 90, poz. 1000) zmienione rozporzadzeniem Rady Ministrow z dnia 2 marca 2004 
r. zmieniajftcym rozporzadzenie w sprawie opfat zwiazanych z ochrona, wynalazkow. wzorow uzytkowych, wzorow przemystowych. znakow towarowych. oznaczen 
geograficznych i topografti ukJadow sealonych (Dz U. Nr 35. poz 309) zmienione rozporzadzeniem Rady Ministrow z dnia 26 lutego 2008 r. zmieniajftcym rozporzudzcnie 
w sprawio opiat zwiaxarrych z ochrony wynalazkow. wzorow uzytkowych, wzorow przemystowych. znakow towarowych, oznaczen geograficznych i topografii tlkfadow 
sealonych (Dz. U. Nr 41, poz. 241) 

§ 27 ust 2 rozporzadzenia Prezesa Rady Ministrow z dnia 20 maja 2008 r w sprawie rejestniw prowadzonych przez Urzad Paientowy Rxeczypospolitej Polskiej (Dz. U. Nr 
91. poz 564) 


Otrzymuje: 

DR-PL/EP- 1553239 
Kulikowska & Kulikowski spj. 
rzecz. pat. Piotrowicz Alicja 
skr. poczt. 130 
00-975 Warszawa 12 


UWAGA: /. Sirony, oral ich przedstawiciele i pmlnomocnicy. majq obowiqitk zawiadomid Urzqd Patentowy RP o kaidvj zmiantt s\*oj*go adresv. W razlt zaniedbanio pmvytszegu 
otxmiqiku. doreczenie pisma pod dutychczasowym adrtsem mo ikuttk prawny (Art. J I §1-2 kpa). 

2. W postyvoniu przed UrrpJcm, dla iprawncj iJeniyftkavji pojtasgotnych tprxxw i wnitukAw italety poslugrwai rif sygnaftirq xmranq ne pusfumrmieniadi i »vxr»amovh 
\rraz z podantem nznacran lilcrovrych «• nunterm. 
i. Patent tnoa 20 lot od daty zgloszenia. 

4. Wszelkie oplaty w tym oplaty za pubiikacji oraz utrzytnanic w mocy patentu nalezy uizzctai na rachunek; 

Urzqd Patentowy HP. NBP O/O Warszawa Nr 9310101010002583223JOOOOOO wskazviac nrEPorm tvtul vainly (no. „za 20 mk ochrony"), 

5. Oplaty za naatpnc okresy ochrony nalezy wnoac corxxzniw z gdry, najpazniej w osramim dniu uplywajqetso okresu ochrony fw rwznicw daty zgloszenia). WysokoiC uplai 
nikazanajest w rozporzqdzeniu (obecnie jest to rozporzadzenie Rady Ministrow z dnia 29 sierpnia 200 Jr. zmienione 3 marca 2004 r.). 

A. Oplaty akrtscrwe, o ktorych mowa u» pkJ 5, mogq bye uiszczane nie wczminiej mi na roku przed kolejnq racznicq daty zgloszenia. 

7. Przy jednoczesnym uiszczeniu oplaty dodatkuvrej w wysukuici 3056 oplaty naleznej, oplaty okrwsowe, a ktorych mowa w pkt 5, mo^q hy£ uiszczane nie poznicj niz w ciqgu 
A micsiecy po terminie wskazanym w pkt 6 (termin ten nie podltga przywroceniu). 

8. Podstawq do dokonania oplaty jest niniejszy dokument- Urzqd nie wystawia rachunkow (faktur). 

9. Osahy majqex ttedzihe pozo terytohom RP mogq wyitepowai przed Urzxdem jedynie za poirednictwem rzecznika patentowego. 
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Exhibit 2 
Chinese Patent 


No. 531872 


(Emblem) 


Patent Office Chop 
for Printing Tax 


CERTIFICATE OF INVENTION PATENT 


Title of Invention : STAB-IN CONNECTOR 
Inventor(s):Brett W. Sareyka; Yu Lin; William J. Piatt 
Patent No.: ZL 200410081872.1 
Filing Date: December 31, 2004 

Patentee(s): WORTHINGTON ARMSTRONG VENTURE 
Issue Date: August 5, 2009 


After the examination performed according to the Chinese Patent Law, the patent 
right is granted. The Certificate of Patent is therefore issued and the status of the 
patent has been recorded on the Patent Register. The patent right will be effective as 
of the issue date. 

The term of the patent is twenty years, counting from the filing date. The 
patentee should pay annuities according to the provisions prescribed in the Chinese 
Patent Law and its Implementing Regulations. Payment of annuities for the patent 
shall be effected within one month prior to December 31, each year. Failure to pay 
the annuities would result in the expiration of the patent right at the end of the last 
annual term. 

The Certificate records only the legal status of the patent when it is granted. 
Items concerning the transfer, pledge, invalidation, termination and restoration of 
patent right, as well as the change of patentee's name, nationality, address, etc., are to 
be recorded on the Patent Register. 


Director General : Tian, Lipu (Official chop of the SIPO) 
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Date: August 5, 2009 
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